ADDENDUM NO. 1

Dated: December 21, 2012

JAMESTOWN CRESCENT CULVERT REPLACEMENT

Except as may be otherwise described, bidding requirements, materials, and workmanship for the
work described herein shall conform to all requirements of the original Contract Documents. The
following Addendum to the drawings and specifications are made a part of the project and takes
precedence over the section of the specifications, in part, and/or drawings, as originally written.

This Addendum consists of Forty (40) pages and five (5) drawings. BID DATE CHANGE

ITEM NO.

DESCRIPTION

1.

SPECIFICATIONS; Invitation to Bid; Page 1

First Paragraph Delete: 1:30 p.m., Thursday, January 3, 2013
Replace with: 2:00 p.m., Tuesday, January 15, 2013

SPECIFICATIONS; Form of Bid; Page 1.3-1

Change: 1:30 p.m., Thursday, January 3, 2013
Replace with: 2:00 p.m., Tuesday, January 15, 2013

SPECIFICATIONS; Agreement; Page 1.4-1

Second Paragraph Delete: January 3, 2013
Replace with: January 15, 2013

TECHNICAL SPECIFICATIONS; Section 01010

Remove: Section 01010 in its entirety.
Replace with: Section 01010 (Addendum No. 1)
Summary: Added subparagraph 1.4.E

TECHNICAL SPECIFICATIONS; Section 03300

Remove: Section 03300 in its entirety.

Replace with: Section 03300 (Addendum No. 1)

Summary: All epoxy coated reinforcement references have been deleted and
have been replaced with references for corrosion resistant reinforcing (CRR).
Deleted/modified sectionsinclude: 1.2-References, 1.6.1.1 — Epoxy Coated



Reinforcement Steel, 2.5.1-Reinforcing Bars, 3.3-Placing Reinforcing and
Miscellaneous materials, 3.5.3-Epoxy Coated Reinforcing and 3.5.3.1-Epoxy
Coated Reinforcing Steel Placement and Coating Repair.

TECHNICAL SPECIFICATIONS; Section 03410

Remove: Section 03410 in its entirety.

Replace with: Section 03300 (Addendum No. 1)

Summary: All epoxy coated reinforcement references have been deleted and
have been replaced with reference for corrosion resistant reinforcing (CRR).
Deleted/Modified sectionsincludes 1.2 — References, and 2.2 — Materials.

DRAWINGS

Remove: Sheets GI-001, CS-101, CS-401, CS-501, and CS-502
Replace with: Sheets GI-001, CS-101, CS-401, CS-501, and CS-502 of this
addendum.

QUESTIONS AND ANSWERS

Q1. What isthe maximum fill range? The planscall for aBCS 05 (2-5 feet of
fill) design but the profile shows approximately 1.25' fill.

Al: The maximum fill rangeisfrom 1.15' to 3.16'. The culvert has been
modified to a BCS-02 and sheets CS-501 and CS-502 have been modified and
reflect the changes.

Q2: What type of reinforcement will be required? The specs call for epoxy
coated rebar but VDOT 0-2 designs now require CRR reinforcement. | just want
to be sure that epoxy coated rebar is acceptable for this project.

A2: Thereinforcement required has been modified and now isindicated as al
mild reinforcing steel for the box culvert and wingwalls shall be Corrosion
Resistant Reinforcing (CRR), low carbon/chromium reinforcing steel conforming
to ASTM A1035. All other structure shall use reinforcing steel in accordance
with ASTM A 615, Grade 60. This note has been added to Plan Sheet No. GI-003
and Specification 03300 and 03410 have been modified to reflect the same
changes with all epoxy coated reinforcement references deleted and replaced with
the VDOT approved CRR references.

Q3: What isthe skew angle for the ends of the boxes?
A3: Sheet CS-101 has been updated and now reflects the skew angle of the ends
of the boxes.



Q4: Given thefill range above the culvert, installation of GR-2A will be
possible. Arethere any alternatives?

A4 Sheet CS-101 has been modified and indicates that a BGR-01 (Texas T-6)
shall be installed over the culvert with a minimum of two posts and pedestals.
The remaining portion of the guardrail shall be a GR-2A.

9. Pre-Bid Sign in Sheet

Provided for information purposes.

Receipt of this addendum shall be acknowledged on page 1.3-1 of the Bid Form

Issued by: Toni Fralich
Contract Monitoring Specialist



SECTION 01010

SUMMARY OF WORK

PART 1 - GENERAL

11

1.2

1.3

1.4

PROJECT DESCRIPTION

The project includes the replacement of the existing concrete box culvert with a new
concrete box culvert and miscellaneous site work. The existing box culvert will be
demolished. The construction also includes temporary closure of Jamestown Crescent,
relocation of utilities, earthwork, replacement of asphalt pavement, replacement of
sidewalk, installation of a new bike lane, installation of a retaining wall and site
restoration.

PROJECT LOCATION

The project is located on Jamestown Crescent between Bolling Avenue and Magnolia
Avenue.

WORK COVERED BY CONTRACT DOCUMENTS
A. The Contractor shall furnish the labor, materials, equipment and supplies to

perform all Work specified and/or required to complete the project in accordance
with the contract documents.

B. Contractor’s Duties: Unless specifically noted, the Contractor shall provide and
pay for:
1. Labor, materials, and equipment.
2. Tools, construction equipment and fuel.
3. Water and utilities required.
4, Freight, sales tax, and building permit fees.

USE OF THE PREMISES
A. All work shall be within the limits of construction shown on the plans.

B. Contractor is responsible to correct all collateral damage to existing conditions
caused by his work.

C. The respective utility owners shall approve utility outages and shutdowns.

D. The Contractor shall make provisions for maintaining two way vehicular traffic at
all times on Bolling Avenue, immediately adjacent to the work area.

E. All noise created by construction activity shall comply with the provisions of the
Norfolk, Virginia, Code of Ordinances, Code of the City, Chapter 26 — Noise.
Maximum Sound Pressure Levels shall not exceed 57 db(A) between 7:00 a.m.
and 10:00 p.m., or 52 db(A) between 10:00 p.m. and 7:00 a.m.

Section 01010 — Page 1
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1.6

1.7

1.8

1.9

REFERENCE SPECIFICATIONS AND STANDARDS

A. The following reference specifications and standard detail drawings (latest
editions) shall be applicable to this project unless otherwise superseded by the
project and specifications:

1. Virginia Department of Transportation (VDOT) Road and Bridge
Specifications

2. VDOT Road and Bridge Standards

3. Manual on Uniform Traffic Control Devices Virginia Work Area
Protection Manual

4. \Virginia Erosion and Sediment Control Handbook (VESCH)

5. Virginia Work Area Protection Manual

B. The Contractor shall familiarize himself with the above standards and
specifications, as well as these project specifications, and submit to the CE in
written form any questions or proposed revisions for his interpretation or
approval, respectively. Failure to comply with the standard drawings and
specifications shall constitute shutdown of job and removal of unsatisfactory work
at the Contractor's expense until all requirements are satisfied as directed by the
CE.

PRODUCT SUBSTITUTIONS

Products specified are for establishing the type, design, and quality required. Products
of equal type, design, and quality produced by other manufacturers will be considered
provided the request for substitution and requisite product data is submitted to the CE for
review and approval. If in the CE sole discretion an item of material or equipment
proposed by the Contractor is functionally equal to that named and sufficiently similar so
that no change in related work will be required, it may be considered by the CE as an “or
equal’ item.

EXAMINATION OF PLANS AND SITE

The Contractor shall examine the plans and site and familiarize himself with the scope of
work before submitting a bid.

AUTHORITY OF THE CONSTRUCTION ENGINEER

The Contractor shall perform all of the work specified herein to the entire satisfaction,
approval, and acceptance by the City. The CE shall decide the answers to all questions
relating to measurements of quantities, to the character of the work performed, and to
whether the rate of progress will ensure completion within the Contract time. In addition,
the CE will decide all questions as to the meaning of the specifications, and the CE shall
have the authority to stop the work if necessary to provide its proper execution.

AUTHORITY AND DUTIES OF THE INSPECTOR(S)
A. Inspectors employed by the City of Norfolk (Inspector) are authorized to inspect

all work performed and materials furnished. Such inspection shall extend to all or
any part of the work and to the preparation, fabrication, or manufacture of the

Section 01010 — Page 2
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materials used. The Inspector is not authorized to alter or waive the provisions of
these specifications or to make changes in the plans.

The Inspector is placed on the project to keep the CE informed of its progress
and the manner in which it is being performed. The Inspector will endeavor to
call to the attention of the Contractor any nonconformance with the plans or
specifications. The Inspector is not authorized to make a final acceptance of the
work or any part of it, to approve any operation or item, to issue instructions
contrary to the plans and specifications, or to act as foreman for the Contractor.
The Inspector will have authority to reject defective work and materials and to
suspend work that is being improperly performed.

Such inspection shall not relieve the Contractor of any obligation to furnish
acceptable materials or to provide completed construction that is in strict
accordance with the plans and specifications.

The Inspector will exercise such additional authority only as may from time to
time be delegated by the CE, who shall also advise the Contractor in writing of
such delegations of authority affecting his operations.

1.10 PERSONNEL — SUPERVISION

An experienced superintendent and necessary assistants competent to supervise the
particular types of work involved shall be assigned to the project by the Contractor and
shall be available at all times when work is in progress. The Contractor shall notify the
CE in writing of the superintendent assigned. The superintendent shall represent the
Contractor and all directions given to the superintendent shall be as binding as if given to
the Contractor.

1.11 CONTRACTOR’S RESPONSIBILITY FOR WORK

A.

Until final acceptance of the work by the CE, the Contractor shall be responsible
for maintenance and the correction of any damages that may occur in
conjunction with this work. The Contractor shall rebuild, repair, restore, and
make good all discrepancies or damages to any portion of his work as
determined by the CE.

In case of suspension of work due to inclement weather, the Contractor shall be
responsible for the project and shall take such precautions as may be necessary
to prevent damage to the work and provide for adequate drainage, without
compensation. Therefore, scheduling of work shall be most important in
minimizing maintenance of completed work.

PART 2 — PRODUCTS

NOT USED

PART 3 — EXECUTION

NOT USED

END OF SECTION

Section 01010 — Page 3
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PART 1 - GENERAL

11

1.2

SUMMARY

SECTION 03300

CAST-IN-PLACE CONCRETE

Work under this section includes requirements for materials, mixing, forming, placing,
finishing, and curing reinforced cast-in-place concrete. The Contractor shall provide all
labor, materials, equipment, and incidental items necessary to provide all cast-in-place
concrete indicated on the project drawings and as specified herein.

REFERENCES

The publications listed below form a part of this specification to the extent referenced.
The publications are referred to in the text by the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO M182

(1991, R 2000) Burlap Cloth Made from Jute or Kenaf

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 117

ACI 211.1

ACI 301

ACI 302.1R
ACIl 304R

ACI 304.2R
ACI 305R
ACI 306.1

ACI 318M/318RM

ACI 347R
ACI SP-66

(1990; R 2002) Standard Tolerances for Concrete
Construction and Materials

(1991; R 2002) Standard practice for Selecting
Proportions for Normal, Heavyweight, and Mass
Concrete

(2005) Specifications for Structural Concrete for
Buildings

(2004) Guide for Concrete Floor and Slab Construction

(2000) Guide for Measuring, Mixing, Transporting, and
Placing Concrete

(1996) Placing Concrete by Pumping Methods
(1999) Hot Weather Concreting

(1990; R 2002) Standard Specification for Cold
Weather Concreting

(2002) Metric Building Code Requirements for
Structural Concrete and Commentary

(2003) Guide to Formwork for Concrete

(2004) ACI Detailing Manual

SECTION 03300 — PAGE 1
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AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4

(1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82
ASTM A 496

ASTM

A1035/A1035M —

ASTM A 615/A 615M

ASTM A 616/A 616M

ASTM C 31/C 31M

ASTM C 33
ASTM C 39

ASTM C 78

ASTM C 94/C 94M

ASTM C 109

ASTM C 143/C 143M
ASTM C 150
ASTM C 171
ASTM C 172
ASTM C 173/C 173M

ASTM C 192/C 192M

ASTM C 227

(2005) Steel Wire, Plain, for Concrete Reinforcement
(2002) Steel Wire, Deformed, for Concrete
Reinforcement

Low-carbon, Chromium, reinforcing steel:

(2005a) Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

(1996a) Rail-Steel Deformed and Plain Bars for
Concrete Reinforcement

(2003a) Making and Curing Concrete Test Specimens
in the Field

(2003) Concrete Aggregates

(1996) Compressive Strength of Cylindrical Concrete
Specimens

(2008) Standard Test Method for Flexural Strength of
Concrete (Using Simple Beam with Third-Paint
Loading)

(2004a) Ready-Mixed Concrete

(1999) Test method for Compressive Strength of
Hydraulic Cement Mortars

(2005) Slump of Hydraulic Cement Concrete
(2005) Portland Cement

(2003) Sheet Materials for Curing Concrete
(2004) Sampling Freshly Mixed Concrete

(2001e1) Air Content of Freshly Mixed Concrete by the
Volumetric Method

(2005) Making and Curing Concrete Test Specimens in
the Laboratory

(2003) Potential Alkali Reactivity of Cement-Aggregate
Combinations (Mortar-Bar Method)

SECTION 03300 — PAGE 2
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ASTM C 231 (2004) Air Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C 260 (2001) Air-Entraining Admixtures for Concrete

ASTM C 295 (2003) Petrographic Examination of Aggregates for
Concrete

ASTM C 309 (2003) Liquid Membrane-Forming Compounds for
Curing Concrete

ASTM C 494/C 494M (2005) Chemical Admixtures for Concrete

ASTM C 618 (2005) Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems for
Concrete

ASTM C 882 (1999) Test Method for Bond Strength of Epoxy-Resin
Systems Used With Concrete by Slant Shear

ASTM C 1017/C 1017M (2003) Chemical Admixtures for Use in Producing
Flowing Concrete

ASTM C 1107 (2005) Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (2000) Structural Welding Code - Reinforcing Steel
VIRGINIA DEPARTMENT OF TRANSPORTATION

VDOT (2007) Road and Bridge Specifications

VDOT IIM-S&B-81.5

1.3 DEFINITIONS
A. "Cementitious material" as used herein shall include all Portland cement and fly ash.
B. "Exposed to public view" means situated so that it can be seen from eye level from
a public location after completion of the structure. A public location is accessible to

persons not responsible for operation or maintenance of the structure.

1.4 SUBMITTALS

Submit the following in accordance with the General Conditions of the Contract.

SECTION 03300 — PAGE 3
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1.4.2

1.4.3

Shop Drawings

A.

Reinforcing steel

Reinforcing steel shall conform to ACI SP-66. Indicate bending diagrams, assembly
diagrams, splicing and laps of bars, shapes, dimensions, and details of bar
reinforcing, accessories, and concrete cover. Do not scale dimensions from
structural drawings to determine lengths of reinforcing bars. Reproductions of
contract drawings are unacceptable.

Product Data

A.

E.

Materials for curing concrete
Submit proposed materials and methods for curing concrete elements.

Materials for placing and curing grout

Submit proposed materials and methods for placement and curing of grout beds for
mooring hardware, crane and roadrail rails and other miscellaneous grout
installations.

Epoxy bonding compound

Pumping concrete

Submit proposed materials and methods for pumping concrete. Submittal shall
include mix designs, pumping equipment including type of pump and size and
material for pipe, and maximum length and height concrete will be pumped.

Non-Shrink Grout

Design Data

A.

Concrete mix design

Thirty days minimum prior to concrete placement, submit a mix design for each
strength and type of concrete.

Submit a complete list of materials including type; brand; source and amount of
cement, fly ash, and admixtures; and applicable reference specifications. Provide
mix proportion data using at least three different water-cement ratios for each type
of mixture, which will produce a range of strength encompassing those required for
each class and type of concrete required. If source material changes, resubmit mix
proportion data using revised source material. No material shall be provided unless
proven by trial mix studies to meet the requirements of this specification, unless
otherwise approved in writing by the Engineer.

The submittal shall clearly indicate where each mix design will be used when more
than one mix design is submitted. Submit additional data regarding concrete
aggregates if the source of aggregate changes. In addition, copies of the fly ash test
results shall be submitted.

SECTION 03300 — PAGE 4
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Submit copies of laboratory test reports by independent test labs conforming to
ASTM C 1077, showing that the mix has been successfully tested to produce
concrete with the properties specified and that mix will be suitable for the job
conditions. Obtain acknowledgement of receipt prior to concrete placement.

1.44 Test Reports

A. Concrete mix design

Submit copies of laboratory test reports showing that the mix has been successfully
tested to produce concrete with the properties specified and that mix will be suitable
for the job conditions. The laboratory test reports shall include mill test and all other
test for cement, aggregates, and admixtures. Provide maximum nominal aggregate
size, gradation analysis, percentage retained and passing sieve, and a graph of
percentage retained verses sieve size. Test reports shall be submitted along with
the concrete mix design. Obtain approval before concrete placement.

B. Compressive strength tests

C. Fly Ash

Submit test results in accordance with ASTM C 618 for fly ash. Submit test results
performed within 6 months of submittal date.

D. Aggregates

ASTM C 227 for potential alkali-silica reactions, ASTM C 295 for petrographic
analysis.

1.4.5 Certificates

A. Cement: Submit Certificate of Conformance in accordance with ASTM C 150
Portland cement and/or ASTM C 595 and ASTM C 1157 for blended cement.

B. Aggregates: Submit Certificate of Conformance for aggregate quality in accordance
with ASTM C 33, and the combined gradation curve for grading proposed for use in
the work and used in the mixture qualification, and ASTM C 295 for results of
petrographic examination. Where there is potential for alkali-silica reaction, provide
results of tests conducted in accordance with ASTM C 227 or ASTM C 1260. Submit
results of all tests during progress of the work in tabular and graphical form as noted
above, describing the cumulative combined aggregate grading and the percent of
the combined aggregate retained on each sieve.

C. Admixtures: Submit Certificate of Conformance in accordance with ASTM C 494
and ASTM C 1017 for concrete admixtures, ASTM C 260 for air-entraining agent,
and manufacturer's literature and test reports for corrosion inhibitor and anti-
washout admixture. Submitted data shall be based upon tests performed within 6
months of submittal.

D. Fly ash: Submit Certificate of Conformance in accordance with ASTM C 618. Submit
test results performed within 6 months of submittal date.
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15 MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified herein. Consider the
advisory or recommended provisions to be mandatory, as though the word "shall" had been
substituted for the words "should" or "could" or "may," wherever they appear. Interpret
reference to the "Building Official,” the "Structural Owner," and the "Architect/Owner" to mean
the Designer.

1.6 DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until forms, reinforcement, embedded items, and chamfer strips are in
place and ready for concrete placement. ACI 301 for job site storage of materials. Protect
materials from contaminants such as grease, oil, and dirt. Ensure materials can be accurately
identified after bundles are broken and tags removed.

1.6.1 Reinforcement

Store reinforcement of different sizes and shapes in separate piles or racks raised above the
ground to avoid excessive rusting. Protect from contaminants such as grease, oil, and dirt.
Ensure bar sizes can be accurately identified after bundles are broken and tags removed.

PART 2 - PRODUCTS

2.1 MATERIALS FOR FORMS

Provide wood, plywood, or steel. Use plywood or steel forms where a smooth form finish is
required. Lumber shall be square edged or tongue-and-groove boards, free of raised grain,
knotholes, or other surface defects. Plywood: PS-1, B-B concrete form panels or better or
AHA A135.4, hardboard for smooth form lining. Steel form surfaces shall not contain
irregularities, dents, or sags.

2.2 FORM TIES AND ACCESSORIES

The use of wire alone is prohibited. Form ties and accessories shall not reduce the effective
cover of the reinforcement.

2.3 CONCRETE

2.3.1 Contractor-Furnished Mix Design

Mix Design shall be in accordance with VDOT Class A4 concrete, ACI 211.1, ACI 301, ACI
318M/318RM, and ACI 304.2R except as otherwise specified. The compressive strength (f'c)
of the concrete for each portion of the structure(s) shall be as indicated and as specified
below or as indicated in the plans.

SECTION 03300 — PAGE 6
(Addendum 1)



f'c Aggregate Slump Water-Cement Air Entr.

ASTM C
Min. 28- ASTM C 33 143
Day Comp. Maximum Maximum Maximum
Strength Nominal Range Ratio
Location (psi) (Size No.) (inches) (by weight) (percent)
All Concrete 4000 57 4 0.40 5

In addition to the above referenced requirements, all concrete slabs-on-grade shall have a
minimum flexural strength of 750 psi at 28 days in accordance with ASTM C 78.

The concrete mixture shall be proportioned to have, at the point of deposit, a maximum slump
of 4 inches as determined by ASTM C 143. Where an ASTM C 494, Type F or G admixture is
used, the slump after the addition of the admixture shall be no less than 6 inches nor greater
than 8 inches. Slump tolerances shall comply with the requirements of ACI 117.

Provide air entrainment using air-entraining admixture. Air entrainment shall be within plus or
minus 1.5 percent of the value specified and shall conform to the air limits specified in ACI
301.

The water soluble chloride ion concentrations in hardened concrete at ages from 28 to 42
days shall not exceed 0.15

Fly ash shall not be used for more than 25 percent by mass of the cementitious material.

The minimum amount of Portland cement is 75 percent of the total mass of cementitious
material.

The requirements for durability consideration specified in table below shall be incorporated in
the mixture proportions.

Concrete Quality Requirements:

Water-Cement Cementitious Portland
Material Cement
Minimum Minimum
Maximum ratio guantity guantity
Location (by weight) Ib/yd3 Ib/yd3
All Concrete 0.40 675 505

23.11 Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing requirements for various
classes and types of concrete specified shall be the responsibility of the Contractor. Mixture
proportions shall be based on compressive strength as determined by test specimens
fabricated in accordance with ASTM C 192/C 192M and tested in accordance with ASTM C
39. Samples of all materials used in mixture proportioning studies shall be representative of
those proposed for use in the project and shall be accompanied by the manufacturer's or
producer's test report indicating compliance with these specifications. Trial mixtures having
proportions, consistencies, and air content suitable for the work shall be made based on
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methodology described in ACI 211.1. The trial mixture shall use at least three different water-
cement ratios for each type of mixture, which will produce a range of strength encompassing
those required for each class and type of concrete required on the project. The maximum
water-cement ratio required will be based on equivalent water-cement ratio calculations as
determined by the conversion from the weight ratio of water to cement by weight equivalency
method.

Laboratory trial mixture shall be designed for maximum permitted slump and air content. Each
combination of material proposed for use shall have separate trial mixture, except for
accelerator or retarder use can be provided without separate trial mixture. The temperature of
concrete in each trial batch shall be reported. For each water-cement ratio, at least three test
cylinders for each test age shall be made and cured in accordance with ASTM C 192/C 192M
and tested in accordance with ASTM C 39 for 7 and 28 days. From these results, a curve
shall be plotted showing the relationship between water-cement ratio and strength for each
set of trial mix studies. In addition a curve shall be plotted showing the relationship between 7
and 28-day strengths.

2312 Required Average Strength of Mix Design

The selected mixture shall produce an average compressive strength exceeding the specified
strength by the amount indicated in ACI 301. When a concrete production facility has a record
of at least 15 consecutive tests, the standard deviation shall be calculated and the required
average compressive strength shall be determined in accordance with ACI 301. When a
concrete production facility does not have a suitable record of tests to establish a standard
deviation, the required average strength shall be as follows:

A. For f'c between 3000 and 5000 psi, 1200 psi plus f'c.
2.4 MATERIALS

241 Cement
Cement shall comply with ASTM C 150, Type II.

2411 Fly Ash

ASTM C 618, Type F, except that the maximum allowable loss on ignition shall be 6 percent.
Add with cement.

242 Water

Water shall comply with the requirements of ASTM C 94 and the chloride and sulfate limits in
accordance with ASTM D 512 and ASTM D 516. Mixing water shall not contain more than
500 parts per million of chlorides as Cl and not more than 100 parts per million of sulfates as
SO4. Water shall be free from injurious amounts of oils, acids, alkalies, salts, and organic
materials. Where water from reprocessed concrete is proposed for use in the work, submit
results of tests to verify that the treatment has negated adverse effects of deleterious
materials.

2.4.3 Aggregates

ASTM C 33, except as modified herein. Furnish aggregates for exposed concrete surfaces
from one source. Aggregates shall not contain any substance, which may be deleteriously
reactive with the alkalies in the cement. Refer to appendix, paragraph entitled "Test Method
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C227" of ASTM C 33 for expansion limits. Provide aggregate containing no deleterious
material properties as identified by ASTM C 295.

2.4.4 Nonshrink, Nonmetallic Grout

ASTM C 1107, salt and seawater resistant with a compressive strength of 8000 psi at 7 days
in accordance with ASTM C 109 and a bond strength of 2000 psi per ASTM C 882.

2.4.5 Admixtures

ASTM C 494/C 494M: Type A, water reducing; Type B, retarding; Type C, accelerating; Type

D, water-reducing and retarding; and Type E, water-reducing and accelerating admixture. Do
not use calcium chloride admixtures.

Provide chemical admixtures that comply with the requirements shown below and in
accordance with manufacturer's recommendations, and appropriate for the climatic conditions
and the construction needs. Do not use calcium chloride or admixtures containing chlorides
from other than impurities from admixture ingredients.

Provide minimum concentrations of corrosion-inducing chemicals as shown in table below.

Limits on Corrosion-Inducing Chemicals

Chemical* Limits, Percent** Test Method
Chlorides 0.10 ASTM D 512
Fluorides 0.10 ASTM D 1179
Sulphites 0.13 ASTM D 1339
Nitrates 0.17 ASTM D 3867

*Limits refer to water-soluble chemicals

**|imits are expressed as a percentage of the mass of the total
cementitious materials.

The total alkali content shall not increase the total sodium-oxide equivalent alkali content of
the concrete by more than 0.5 Ib/yd3.

2451 Air-Entraining

Air Entraining Admixture: Provide air entraining admixtures conforming to ASTM C 260.
Provide the admixture of such a type and dosage that the total air content in the hardened
concrete can be readily maintained within the limits specified in table below.

Air Content
Nominal maximum .
X Total air content,
size of coarse
. percent by volume
aggregate, Size
(inches) Number (percent)
3/4 67 4-8
1 57 3.5-6.5
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Accelerating: ASTM C 494, Type C.
Retarding: ASTM C 494, Type B, D, or G.
Water Reducing: ASTM C 494, Type A, E, or F.

High Range Water Reducer (HRWR) (Super-plasticizers): ASTM C 494,
Type F and ASTM C 1017.

AP w DN PR

2.4.6 Materials for Curing Concrete

24.6.1 Impervious Sheeting
Impervious Sheeting shall conform to ASTM C 171; waterproof paper, clear or white
polyethylene sheeting, or polyethylene-coated burlap.

24.6.2 Pervious Sheeting
Pervious Sheeting shall conform to AASHTO M182.

2.4.6.3 Liquid Membrane-Forming Compound
Liquid Membrane-Forming Compound shall conform to ASTM C 309, white-pigmented, Type
2, Class B.

2.4.7 Epoxy Bonding Compound

Epoxy Bonding Compound shall conform to ASTM C 881. Provide Type | for bonding
hardened concrete to hardened concrete; Type Il for bonding freshly mixed concrete to
hardened concrete; and Type Ill as a binder in epoxy mortar or concrete, or for use in
bonding skid-resistant materials to hardened concrete. Provide Grade 1 or 2 for horizontal
surfaces and Grade 3 for vertical surfaces. Provide Class A if placement temperature is below
40 degrees F; Class B if placement temperature is between 40 and 60 degrees F; or Class C
if placement temperature is above 60 degrees F.

2.5 REINFORCEMENT

2.5.1 Reinforcing Bars

All reinforcing steel shall be deformed and shall conform to ASTM A615 Grade 60 except for
reinforcing steels for the box culvert structure and wingwalls which shall conform to ASTM
A1035 - CRR (corrosion resistant reinforcement) which shall conform VDOT standards Section
223 and 406.
2.5.2 Mechanical Reinforcing Bar Connectors and Terminators
Reinforcing Bar Connectors and Terminators shall conform to ACI 301. Provide 125 percent
minimum yield strength of the reinforcement bar.
253 Wire
ASTM A 82 or ASTM A 496.

2.5.4 Reinforcing Bar Supports
Provide bar ties and supports of coated or non-corrodible material.
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PART 3 - EXECUTION

3.1 FORMS

Forms shall be in accordance with ACI 301. Provide forms, shoring, and scaffolding for
concrete placement. Set forms mortar-tight and true to line and grade. Chamfer above grade
exposed joints, edges, and external corners of concrete 0.75 inch unless otherwise indicated.
Provide formwork with clean-out openings to permit inspection and removal of debris. Forms
submerged in water shall be watertight.

3.1.1 Coating

Before concrete placement, coat the contact surfaces of forms with a non-staining mineral oil,
non-staining form coating compound, or two coats of nitrocellulose lacquer. Do not use
mineral oil on forms for surfaces to which adhesive, paint, or other finish material is to be
applied.

3.1.2 Removal of Forms and Supports

After placing concrete, forms shall remain in place for the time periods specified in ACI 347R.
Prevent concrete damage during form removal.

3.1.2.1 Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C 39 test results of field-cured samples
from a representative portion of the structure indicate that the concrete has reached a
minimum of 85 percent of the design strength.

3.1.3 Re-shoring

Re-shore concrete elements where forms are removed prior to the specified time period. Do
not permit elements to deflect or accept loads during form stripping or re-shoring. After forms
are removed, slabs and beams over 10 feet in span and cantilevers over 4 feet shall be re-
shored for the remainder of the specified time period in accordance with paragraph entitled
“‘Removal of Forms and Support”, above. Perform re-shoring operations to prevent subjecting
concrete members to overloads, eccentric loading, or reverse bending. Re-shoring elements
shall have the same load-carrying capabilities as original shoring and shall be spaced similar
to original shoring. Firmly secure and brace re-shoring elements to provide solid bearing and
support.

3.2 FORMED SURFACES

3.2.1 Tolerances
Tolerances shall be in accordance with ACI 347R and as indicated.

3.2.2 As-Cast Form

Provide form facing material producing a smooth, hard, uniform texture on the concrete.
Arrange facing material in an orderly and symmetrical manner and keep seams to a practical
minimum. Support forms as necessary to meet required tolerances. Material with raised grain,
torn surfaces, worn edges, patches, dents, or other defects, which will impair the texture of
the concrete surface shall not be used.
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3.3 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

Placing shall be in accordance with VDOT 2007 Road and Bridge Specifications Section 406.
Provide bars, wire ties, supports, and other devices necessary to install and secure
reinforcement. Reinforcement shall not have rust, scale, oil, grease, clay, or foreign
substances that would reduce the bond. Rusting of reinforcement is a basis of rejection if the
effective cross-sectional area or the nominal weight per unit length has been reduced.
Remove loose rust prior to placing steel. Tack welding is prohibited.

3.3.1 Reinforcement Supports
Place reinforcement and secure with galvanized or non-corrodible chairs, spacers, or metal
hangers.

3.3.2 Splicing
As indicated. For splices not indicated ACI 301. Do not splice at points of maximum stress.
Overlap welded wire fabric the spacing of the cross wires, plus 2 inches. Welded splices shall
be approved prior to use and shall conform to AWS D1.4.

3.3.3  Future Bonding
Plug exposed, threaded, mechanical reinforcement bar connectors with a greased bolt. Bolt
threads shall match the connector. Countersink the connector in the concrete. Caulk the
depression after the bolt is installed.

3.3.4 Cover

ACI 301 for minimum coverage, unless otherwise indicated.

3.3.5 Setting Miscellaneous Material

Place and secure all anchors and bolts, pipe sleeves, conduits, and other such items in
position before concrete placement. Plumb anchor bolts and check location and elevation.
Temporarily fill voids in sleeves with readily removable material to prevent the entry of
concrete.

3.3.6  Construction Joints
Construction joints will not be permitted.

3.4 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

Batching, measuring, mixing, and transporting concrete shall conform to ASTM C 94/C 94M,
ACI 301, ACI 302.1R, and ACI 304R, except as modified herein. Batching equipment shall be
such that the concrete ingredients are consistently measured within the following tolerances:
1 percent for cement and water, 2 percent for aggregate, and 3 percent for admixtures.
Furnish mandatory batch ticket information for each load of ready mix concrete.

3.4.1 Measuring

Make measurements at intervals as specified in paragraphs entitled "Sampling" and
"Testing", below.
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3.4.2 Mixing

Mixing shall be in accordance with ASTM C 94/C 94M and ACI 301. Machine mix concrete.
Begin mixing within 30 minutes after the cement has been added to the aggregates. Place
concrete within 90 minutes of either addition of mixing water to cement and aggregates or
addition of cement to aggregates if the air temperature is less than 85 degrees F. Reduce
mixing time and place concrete within 60 minutes if the air temperature is greater than 85
degrees F except as follows: if set retarding admixture is used and slump requirements can
be met, limit for placing concrete may remain at 90 minutes. Additional water may be added,
provided that both the specified maximum slump and water-cement ratio are not exceeded.
When additional water is added, an additional 30 revolutions of the mixer at mixing speed is
required. If the entrained air content falls below the specified limit, add a sufficient quantity of
admixture to bring the entrained air content within the specified limits. Dissolve admixtures in
the mixing water and mix in the drum to uniformly distribute the admixture throughout the
batch.

3.4.3 Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. Prevent segregation
or loss of ingredients. Clean transporting equipment thoroughly before each batch. Do not
use aluminum pipe or chutes. Remove concrete, which has segregated in transporting and
dispose of as directed.

3.5 PLACING CONCRETE

Place concrete as soon as practicable after the forms and the reinforcement have been
inspected and approved. Do not place concrete when weather conditions prevent proper
placement and consolidation; in uncovered areas during periods of precipitation; or in
standing water. Prior to placing concrete, remove dirt, construction debris, water, snow, and
ice from within the forms. Deposit concrete as close as practicable to the final position in the
forms. Do not exceed a free vertical drop of 3 feet from the point of discharge. Place concrete
in one continuous operation from one end of the structure towards the other. Do not permit
cold joints to occur.

3.5.1 Depositing Concrete under Water

Methods and equipment used shall prevent the washing of the cement from the mixture,
minimize the formation of laitance, prevent the flow of water through the concrete before it
has hardened, and minimize disturbance to the previously placed concrete. Do not deposit
concrete in running water, seawater, or in water temperatures below 35 degrees F. Tremies,
if used, shall be watertight and sufficiently large to permit a free flow of concrete. Keep the
discharge end continuously submerged in fresh concrete. Keep the shaft full of concrete to a
level well above the water surface. Discharge and spread the concrete by raising the tremie
to maintain a uniform flow. Place concrete without interruption until the top of the fresh
concrete is at the required height.

3.5.2 Vibration

Vibration shall be in accordance with ACI 301. Furnish a spare vibrator on the job site
whenever concrete is placed. Consolidate concrete slabs greater than 4 inches in depth with
high frequency, internal, mechanical vibrating equipment supplemented by hand spading and
tamping. Consolidate concrete slabs 4 inches or less in depth by wood tampers, spading,
and settling with a heavy leveling straightedge. Operate vibrators with vibratory element
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submerged in the concrete, with a minimum frequency of not less than 6000 impulses per
minute when submerged. Do not use vibrators to transport the concrete in the forms. Insert
and withdraw vibrators approximately 18 inches apart. Penetrate the previously placed lift
with the vibrator when more than one lift is required. Place concrete in 18-inch maximum
vertical lifts. External vibrators shall be used on the exterior surface of the forms when
internal vibrators do not provide adequate consolidation of the concrete.

3.5.3 Application of Epoxy Bonding Compound

Apply a thin coat of compound to dry, clean surfaces. Scrub compound into the surface with a
stiff-bristle brush. Place concrete while compound is stringy. Do not permit compound to
harden prior to concrete placement. Follow manufacturer's instructions regarding safety and
health precautions when working with epoxy resins.

3.5.4 Pumping

Pumping shall be in accordance with ACI 304R and ACI 304.2R. Pumping shall not result in
separation or loss of materials nor cause interruptions sufficient to permit loss of plasticity
between successive increments. Loss of slump in pumping equipment shall not exceed 2
inches. Concrete shall not be conveyed through pipe made of aluminum or aluminum alloy.
Rapid changes in pipe sizes shall be avoided. Maximum size of course aggregate shall be
limited to 33 percent of the diameter of the pipe. Maximum size of well-rounded aggregate
shall be limited to 40 percent of the pipe diameter. Samples for testing shall be taken at both
the point of delivery to the pump and at the discharge end.

3.5.5 Cold Weather

Proceed in accordance with ACI 306.1. Do not allow concrete temperature to decrease below
50 degrees F. Obtain approval prior to placing concrete when the ambient temperature is
below 40 degrees F or when concrete is likely to be subjected to freezing temperatures within
24 hours. Cover concrete and provide sufficient heat to maintain 50 degrees F minimum
adjacent to both the formwork and the structure while curing. Limit the rate of cooling to 5
degrees F in any 1 hour and 50 degrees F per 24 hours after heat application.

3.5.6 Hot Weather

Proceed in accordance with ACI 305R. Maintain required concrete temperature using Figure
2.1.5 in ACI 305R to prevent the evaporation rate from exceeding 0.2 pound of water per
square foot of exposed concrete per hour. Cool ingredients before mixing or use other
suitable means to control concrete temperature and prevent rapid drying of newly placed
concrete. Shade the fresh concrete as soon as possible after placing. Start curing when the
surface of the fresh concrete is sufficiently hard to permit curing without damage. Provide
water hoses, pipes, spraying equipment, and water hauling equipment, where job site is
remote to water source, to maintain a moist concrete surface throughout the curing period.
Provide burlap cover or other suitable, permeable material with fog spray or continuous
wetting of the concrete when weather conditions prevent the use of either liquid membrane
curing compound or impervious sheets. For vertical surfaces, protect forms from direct
sunlight and add water to top of structure once concrete is set.

3.6 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS
CONSTRUCTION

ACI 302.1R, unless otherwise specified.
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3.6.1 Finish

Place, consolidate, and immediately strike off concrete to obtain proper contour, grade, and
elevation before bleed-water appears. Permit concrete to attain a set sufficient for floating and
supporting the weight of the finisher and equipment. If bleed-water is present prior to floating
the surface, drag the excess water off or remove by absorption with porous materials. Do not
use dry cement to absorb bleed-water.

3.6.1.1 Steel Troweled

Use for walking surfaces. First, provide a floated finish. The finish shall next be power
troweled three times, and finally hand troweled. The first troweling after floating shall produce
a smooth surface, which is relatively free of defects but which may still show some trowel
marks. Additional trowelings shall be done by hand after the surface has hardened
sufficiently. The final troweling shall be done when a ringing sound is produced as the trowel
is moved over the surface. The surface shall be thoroughly consolidated by the hand
troweling operations. The finished surface shall be essentially free of trowel marks and
uniform in texture and appearance. The finished surface shall produce a surface level to
within 1/4 inch in 10 feet.

3.7 CURING AND PROTECTION

ACI 301 unless otherwise specified. Begin curing immediately following form removal. Avoid
damage to concrete from vibration created by pile driving, movement of equipment in the
vicinity, disturbance of formwork or protruding reinforcement, and any other activity resulting
in vibrations. Protect concrete from injurious action by sun, rain, flowing water, frost,
mechanical injury, tire marks, and oil stains. Do not allow concrete to dry out from time of
placement until the expiration of the specified curing period. Do not use membrane-forming
compound on surfaces where appearance would be objectionable, on any surface to be
painted, where coverings are to be bonded to the concrete, or on concrete to which other
concrete is to be bonded. If forms are removed prior to the expiration of the curing period,
provide another curing procedure specified herein for the remaining portion of the curing
period.

3.7.1  Moist Curing
Remove water without erosion or damage to the structure.

3.71.1 Ponding or Immersion

Continually immerse the concrete throughout the curing period. Water shall not be more than
20 degrees F less than the temperature of the concrete. For temperatures between 40 and 50
degrees F, increase the curing period by 50 percent.

3.7.1.2 Fog Spraying or Sprinkling
Apply water uniformly and continuously throughout the curing period. For temperatures
between 40 and 50 degrees F, increase the curing period by 50 percent.

3.7.1.3 Pervious Sheeting

Completely cover surface and edges of the concrete with two thicknesses of wet sheeting.
Overlap the sheeting 6 inches over adjacent sheeting. Sheeting shall be at least as long as
the width of the surface to be cured. During application, do not drag the sheeting over the
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finished concrete nor over sheeting already placed. Wet sheeting thoroughly and keep
continuously wet throughout the curing period.

3.7.14 Impervious Sheeting

Wet the entire exposed surface of the concrete thoroughly with a fine spray of water and
cover with impervious sheeting throughout the curing period. Lay sheeting directly on the
concrete surface and overlap edges 12 inches minimum. Provide sheeting not less than 18
inches wider than the concrete surface to be cured. Secure edges and transverse laps to
form closed joints. Repair torn or damaged sheeting or provide new sheeting. Cover or wrap
columns, walls, and other vertical structural elements from the top down with impervious
sheeting; overlap and continuously tape sheeting joints; and introduce sufficient water to soak
the entire surface prior to completely enclosing.

3.7.2 Liquid Membrane-Forming Curing Compound

Seal or cover joint openings prior to application of curing compound. Prevent curing
compound from entering the joint. Apply in accordance with the recommendations of the
manufacturer immediately after any water sheen, which may develop after finishing has
disappeared from the concrete surface. Provide and maintain compound on the concrete
surface throughout the curing period. Do not use this method of curing where the use of
Figure 2.1.5 in ACI 305R indicates that hot weather conditions will cause an evaporation rate
exceeding 0.2 pound of water per square foot per hour.

3.7.2.1 Application

Unless the manufacturer recommends otherwise, apply compound immediately after the
surface loses its water sheen and has a dull appearance. Mechanically agitate curing
compound thoroughly during use. Use approved power-spraying equipment to uniformly
apply two coats of compound in a continuous operation. The total coverage for the two coats
shall be 200 square feet maximum per gallon of undiluted compound unless otherwise
recommended by the manufacturer's written instructions. The compound shall form a uniform,
continuous, coherent film that will not check, crack, or peel. Immediately apply an additional
coat of compound to areas where the film is defective. Re-spray concrete surfaces subjected
to rainfall within 3 hours after the curing compound application.

3.7.2.2 Protection of Treated Surfaces

Prohibit pedestrian and vehicular traffic and other sources of abrasion at least 72 hours after
compound application. Maintain continuity of the coating for the entire curing period and
immediately repair any damage.

3.7.3 Curing Periods

ACI 301, except 21 days for concrete that will be in full-time or intermittent contact with
seawater, salt spray, alkali soil or waters. Begin curing immediately after placement. Protect
concrete from premature drying, excessively hot temperatures, and mechanical injury; and
maintain minimal moisture loss at a relatively constant temperature for the period necessary
for hydration of the cement and hardening of the concrete. The materials and methods of
curing shall be subject to approval by the Designer.
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3.8 FIELD QUALITY CONTROL

An independent testing agency will be selected and paid for by the Owner. The Contractor
shall be responsible for the scheduling and coordination of the work performed by the testing
laboratory.

3.8.1 Sampling

Sampling shall be in accordance with ASTM C 172. Collect samples of fresh concrete to
perform tests specified. Refer to ASTM C 31/C 31M for making test specimens.

3.8.2 Testing

3.8.2.1 Slump Tests

Slump Tests shall conform to ASTM C 143/C 143M. Take concrete samples during concrete
placement. The maximum slump may be increased as specified with the addition of an
approved admixture provided that the water-cement ratio is not exceeded. Perform tests at
commencement of concrete placement, when test cylinders are made, and for each batch
(minimum) or every 20 cubic yards (maximum) of concrete.

3.8.2.2 Temperature Tests

Test the concrete delivered and the concrete in the forms. Perform tests in hot or cold
weather conditions (below 50 degrees F and above 80 degrees F) for each batch (minimum)
or every 20 cubic yards (maximum) of concrete, until the specified temperature is obtained,
and whenever test cylinders and slump tests are made.

3.8.2.3 Compressive Strength Tests

Compressive Strength Tests shall conform to ASTM C 39. Make five test cylinders for each
set of tests in accordance with ASTM C 31/C 31M. Precautions shall be taken to prevent
evaporation and loss of water from the specimen. Test two cylinders at 7 days, two cylinders
at 28 days, and hold one cylinder in reserve. Samples for strength tests of each mix design of
and for concrete placed each day shall be taken not less than once a day, nor less than once
for each 100 cubic yards of concrete. For the entire project, take no less than five sets of
samples and perform strength tests for each mix design of concrete placed. Each strength
test result shall be the average of two cylinders from the same concrete sample tested at 28
days. If the average of any three consecutive strength test results is less than f'c, or if any
strength test result falls below f'c by more than 500 psi, take a minimum of three ASTM C 42
core samples from the in-place work represented by the low test cylinder results and test.
Concrete represented by core test shall be considered structurally adequate if the average of
three cores is equal to at least 85 percent of f'c and if no single core is less than 75 percent of
f'c. Locations represented by erratic core strengths shall be retested. Remove concrete not
meeting strength criteria and provide new acceptable concrete. Repair core holes with non-
shrink grout. Match color and finish of adjacent concrete.

3.8.24 Air Content

Air Content shall conform to ASTM C 173/C 173M or ASTM C 231 for normal weight
concrete. Test air-entrained concrete for air content at the same frequency as specified for
slump tests.
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PART 4 — COMPENSATION

4.1

BASIS OF PAYMENT

A.

Payment for work described in this Section and shown on the Contract Drawings,
including all labor, materials, services and equipment necessary to complete the
work to the satisfaction of the Owner, shall be compensated in accordance with
Specification Section 01270 Measurement and Payments.

END OF SECTION
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SECTION 03410

PRECAST STRUCTURAL CONCRETE

PART 1 - GENERAL

11

1.2

DESCRIPTION

A. The work to be performed under this Section shall consist of furnishing labor,
materials, equipment, and services necessary to in the performance of
operations in connection with installation of the precast structural concrete as
specified in this Section and as indicated on the Contract Drawings.

B. Related work specified elsewhere.
Section 03300 — Cast-in-Place Concrete

REFERENCE STANDARDS

A. The publications listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.

ACI INTERNATIONAL (ACI)

ACI 304R (2000) Measuring, Mixing, Transporting, and Placing
Concrete

ACI 305.1 (2006) Hot Weather Concreting

ACI 306.1 (1990) Cold Weather Concreting

ACI 309R (2005) Consolidation of Concrete

ACI 318 (2008) Building Code Requirements for Structural
Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 27/A 27M (2008) Steel Castings, Carbon, for General Application

ASTM

A1035/A1035M — Low-carbon, Chromium, reinforcing steel:

ASTM A 47-99 (2004) Ferritic Malleable Iron Castings

ASTM A 123/A 123M (2008) Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A 153/A 153M (2005) Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A 185 (2007) Steel Welded Wire Fabric, Plain, for Concrete

Reinforcement
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ASTM A 307

ASTM A 325

ASTM A 497

ASTM A 563

ASTM A 780

ASTM C 33
ASTM C 94
ASTM C 150
ASTM C 260
ASTM C 494
ASTM C 595

ASTM C 618

ASTM C 989

ASTM C 1107

ASTM F 436

ASTM F 844

AWS D1.4

(2007b) Carbon Steel Bolts and Studs, 60,000 psi Tensile
Strength

(2009) Structural Bolts, Steel, Heat Treated, 120/105 Ksi
Minimum Tensile Strength

(2007) Steel Welded Wire Fabric, Deformed, for Concrete
Reinforcement

(2007a) Carbon and Alloy Steel Nuts

(2001) Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings

(2008) Concrete Aggregates

(2009) Ready-Mixed Concrete

(2007) Portland Cement

(2006) Air-Entraining Admixtures for Concrete
(2008a) Chemical Admixtures for Concrete
(2008a) Blended Hydraulic Cements

(2008a) Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete

(2009) Ground Granulated Blast-Furnace Slag for Use in
Concrete and Mortars

(2008) Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)

(2009) Hardened Steel Washers

(2007a) Washers, Steel, Plain (Flat), Unhardened for
General Use

AMERICAN WELDING SOCIETY (AWS)

(2005) Structural Welding Code - Reinforcing Steel

PRECAST/PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI MNL-116

PCI MNL-120

(1999) Quality Control for Plants and Production of
Structural Precast Prestressed Concrete Products

(2004) Design Handbook - Precast and Prestressed
Concrete
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VIRGINIA DEPARTMENT OF TRANSPORTATION

VDOT

VDOT

(2007) Road and Bridge Specifications

[IM-S&B-81.5

1.3 PRECAST MEMBERS

A.

The work includes the provision of precast non-prestressed concrete herein
referred to as precast members. Precast members shall be the product of a
manufacturer specializing in the production of precast concrete members. In the
ACI publications, the advisory provisions shall be considered to be mandatory, as
though the word "shall" has been substituted for "should" wherever it appears;
reference to the "Building Official® the "Structural Engineer" and the
"Architect/Engineer"” shall be interpreted to mean the CE.

1.4 SUBMITTALS

A.

B.

The following shall be submitted in accordance with the General Conditions of
the Contract.

1. Drawings of precast members

2. Anchorage and lifting inserts and devices

3. Concrete mix design.

4, Contractor-Furnished Mix Design: Submit copies of test reports showing

that the mix has been successfully tested to produce concrete with the
properties specified and will be suitable for the job conditions. Obtain
approval before concrete placement.

5. Fabrication: Submit quality control procedures established in accordance
with PCI MNL-116 by the precast manufacturer.

6. Calculations as described in paragraph 1.8 of this section.

Closeout Submittals: Concrete batch ticket information

15 QUALITY CONTROL

A.

PCI Quality Certifications: PCI MNL-116. At the precast manufacturer's option, in
lieu of core samples, ACI 318/318M, full-scale load tests may be performed.
Perform on randomly selected members, as directed by the Engineer.

1. Product Quality Control: PCI MNL-116 for PCI enrolled plants. Where
panels are manufactured by specialists in plants not currently enrolled in
the PCI "Quality Control Program,” provide a product quality control
system in accordance with PCI MNL-116 and perform concrete and
aggregate quality control testing using an approved, independent
commercial testing laboratory. Submit test results to the Engineer.
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1.6

1.7

1.8

or

2. Product Quality Control: Plants shall be certified by the PCI Plant
Certification Program for Category C2, C3, or C4 work.

DELIVERY AND STORAGE

A.

Lift and support precast members at the lifting and supporting points indicated on
the shop drawings. Store precast members off the ground. Separate stacked
precast members by battens across the full width of each bearing point. Protect
from weather, marring, damage, and overload.

FACTORY INSPECTION

A.

At the option of the Owner, precast units may be inspected by the Owner’s
Representative prior to being transported to the job site. The Contractor shall
give notice 14 days prior to the time the units will be available for plant
inspection. Neither the exercise nor waiver of inspection at the plant will affect
the Owner’s right to enforce contractual provisions after units are transported or
erected.

QUALITY ASSURANCE

A.

Drawing Information: Submit drawings indicating complete information for the
fabrication, handling, and erection of the precast member. Drawings shall not be
reproductions of contract drawings. Design calculations and drawings of precast
members (including connections) shall be prepared and sealed by a Virginia
registered professional engineer, and submitted for approval prior to fabrication.
The drawings shall indicate, as a minimum, the following information:

1. Marking of members for erection
2. Connections for work of other trades
3. Connections between members, and connections between members and

other construction

4, Location and size of openings

5. Joints between members, and joints between members and other
construction

6. Reinforcing details

7. Material properties of steel and concrete used

8. Lifting and erection inserts

9. Dimensions and surface finishes of each member

10. Erection sequence and handling requirements
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11. All calculations pertaining to final product dimensions and reinforcement
which differ from the contract plans, lifting devices and any
appurtenances that are not shown in the contract plans.

12. All loads used in design (such as live, dead, handling, and erection)
13. Bracing/shoring required
14. Areas to receive toppings, topping thickness.

Concrete Mix Design: Thirty days minimum prior to concrete placement, submit a
mix design for each strength and type of concrete. Include a complete list of
materials including type; brand; source and amount of cement, pozzolan, and
admixtures; and applicable reference specifications.

Certificates: Record Requirement: ASTM C 94. Submit mandatory batch ticket
information for each load of ready-mixed concrete.

PART 2 - PRODUCTS

2.1 CONTRACTOR-FURNISHED MIX DESIGN

A.

ACI 318/318M. The minimum compressive strength of concrete at 28 days shall
be 4,000 psi unless otherwise indicated. Add air-entraining admixtures at the
mixer to produce between 4 and 6 percent air by volume. Water/cement ratio
shall be 0.40 by weight.

2.2 MATERIALS

A.

All materials described herein shall comply with VDOT Road and Bridge
Specifications and the specifications described below.

Cement: ASTM C 150, Type Il; or ASTM C 595 Type IP(MS) or IS(MS) blended
cement, except as modified herein. The blended cement shall consist of a
mixture of ASTM C 150 cement and one of the following materials: ASTM C 618
pozzolan or fly ash, or ASTM C 989 ground iron blast furnace slag. The
pozzolan/fly ash content shall not exceed 25 percent by weight of the total
cementitious material. For exposed concrete, use one manufacturer for each
type of cement, ground slag, fly ash, and pozzolan.

1. Fly Ash and Pozzolan: ASTM C 618, Type N, F, or C, except that the
maximum allowable loss on ignition shall be 6 percent for Type N and F.

a. Ground Iron Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
2. Water: Water shall be fresh, clean, and potable.

3. Aggregates: ASTM C 33, Size 57, except as modified herein. Obtain
aggregates for exposed concrete surfaces from one source. Aggregates
shall not contain any substance which may be deleteriously reactive with
the alkalies in the cement.
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4, Grout: Nonshrink Grout: ASTM C 1107.

5. Admixtures

a. Air-Entraining: ASTM C 260
b. Accelerating: ASTM C 494, Type C or E

C. Water Reducing: ASTM C 494, Type A, E, or F

6. Reinforcement

a. Low-carbon, Chromium, reinforcing steel: Steel shall conform to
the requirements of ASTM A1035/A1035M — Standard
Specification for Deformed and Plain, Low-carbon, Chromium,
Steel Bars for Concrete Reinforcement.

7. Metal Accessories: Provide ASTM A 123/A 123M or ASTM A 153/A 153M
galvanized unless otherwise indicated.
a. Inserts: ASTM A 47, Grade 32510 or 35018, or ASTM A 27/A 27M
Grade U-60-30
b. Structural Steel: ASTM A1035/1035M
C. Bolts: ASTM A 307; ASTM A 325

d. Nuts: ASTM A 563

e. Washers: ASTM F 844 washers for ASTM A 307 bolts, and ASTM
F 436 washers for ASTM A 325 bolts

2.3 FABRICATION

A.

PCI MNL-116 unless specified otherwise.

1. Forms: Brace forms to prevent deformation. Forms shall produce a
smooth, dense surface. Chamfer exposed edges 0.75-inch, unless
otherwise indicated. Provide threaded or snap-off type form ties.

2. Reinforcement Placement: ACI 318/318M for placement and splicing.

Reinforcement may be preassembled before placement in forms. Provide
exposed connecting bars, or other approved connection methods,
between precast and cast-in-place construction. Remove any excess
mortar that adheres to the exposed connections.

3. Concrete
a. Concrete Mixing: ASTM C 94. Mixing operations shall produce
batch-to-batch uniformity of strength, consistency, and
appearance.

SECTION 03410 — PAGE 6
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b. Concrete Placing: ACI 304R, ACI 305R for hot weather
concreting, ACI 306.1 for cold weather concreting, and ACI 309R,
unless otherwise specified.

C. Concrete Curing: Commence curing immediately following the
initial set and completion of surface finishing. Provide curing
procedures to keep the temperature of the concrete between 50
and 190 degrees F. When accelerated curing is used, apply heat
at controlled rate and uniformly along the casting beds. Monitor
temperatures at various points in a product line in different casts.

4, Surface Finish: Repairs located in a bearing area shall be approved by

the Engineer prior to repairs. Precast members containing hairline cracks
which are visible and are less than 0.2 inches in width, may be accepted,
except that cracks larger than 0.05 inches in width for surfaces exposed
to the weather shall be repaired. Precast members which contain cracks
greater than 0.2 inches in width shall be approved by the Engineer, prior
to being repaired. Any precast member that is structurally impaired or
contains honeycombed section deep enough to expose reinforcing shall
be rejected.

a. Unformed Surfaces: Provide a floated finish.

b. Formed Surfaces: PClI MNL-116 (Appendix A - Commentary),
Chapter 3, for grades of surface finishes.

QD Unexposed Surfaces: Provide a standard grade surface
finish.

2) Exposed Surfaces: Provide a standard grade surface
finish. The combined area of acceptable defective areas
shall not exceed 2 percent of the exposed to view surface
area, and the patches shall be indistinguishable from the
surrounding surfaces when dry.

PART 3 — EXECUTION

3.1 SURFACE REPAIR

A.

Prior to erection, and again after installation, precast members shall be checked
for damage, such as cracking, spalling, and honeycombing. As directed by the
Owner, precast members that do not meet the surface finish requirements
specified in Paragraph 2.3, Item 4, “Surface Finish”, shall be repaired or removed
and replaced with new precast members.

3.2 ERECTION

A.

Precast members shall be erected after the concrete has attained the specified
compressive strength, unless otherwise approved by the precast manufacturer.
Erect in accordance with the approved shop drawings. Follow PCI MNL-116 and
PCI MNL-120 (Chapter 8), for tolerances. Brace precast members, unless design
calculations submitted with the shop drawings indicate bracing is not required.

SECTION 03410 - PAGE 7
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3.3

3.4

3.5

3.6

3.7

3.8

Follow the manufacturer's recommendations for maximum construction loads.
Place precast members level, plumb, square, and true within tolerances. Align
member ends.

BEARING SURFACES

A. Shall be flat and free of irregularities. Correct bearing surface irregularities with
nonshrink grout. Place precast members at right angles to the bearing surface,
unless indicated otherwise, and draw-up tight without forcing or distortion, with

sides plumb.

ANCHORAGE

A. Provide anchorage for fastening work in place. Conceal fasteners where
practicable. Make threaded connections up tight and nick threads to prevent
loosening.

WELDING

A. AWS D1.4 for welding connections and reinforcing splices. Protect the concrete

and other reinforcing from heat during welding. Weld continuously along the
entire area of contact. Grind smooth visible welds in the finished installation.
Welding of epoxy-coated reinforcing is not allowed.

OPENINGS

A. Holes or cuts requiring reinforcing to be cut, which are not indicated on the
approved shop drawing, shall only be made with the approval of the Engineer
and the precast manufacturer. Drill holes less than 12 inches in diameter with a
diamond tipped core drill.

GALVANIZING REPAIR

A. Repair damage to galvanized coatings using ASTM A 780 zinc rich paint for
galvanized surfaces damaged by handling, transporting, cutting, welding, bolting,
or acid washing. Do not heat surfaces to which repair paint has been applied.

GROUTING

A. Clean and fill indicated keyways between precast members, and other indicated
areas, solidly with nonshrink grout or cementitious grout. Provide reinforcing
where indicated. Remove excess grout before hardening.

PART 4 — COMPENSATION

4.1

BASIS OF PAYMENT

A. Payment for work described in this Section and shown on the Contract Drawings,
including all labor, materials, services and equipment necessary to complete the
work to the satisfaction of the Owner, shall be compensated in accordance with
Specification Section 01270 Measurement and Payments.
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UTILITIES (CONTINUED)

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

ALL TEES, BENDS, PLUGS AND VALVES SHALL BE PROVIDED WITH MECHANICAL THRUST
RESTRAINT AND RESTRAINED TO PROPER LENGTH. PLUGS INSTALLED ON ACTIVE WATER MAINS
SHALL BE RESTRAINED. ENDS OF EXISTING LINES TO BE ABANDONED SHALL BE CAPPED
WATER—TIGHT.

MECHANICAL THRUST RESTRAINT SHALL BE USED ON ALL BENDS AND FITTINGS WHEN WATER
MAINS ARE OFF—SET. WATER MAINS MAY BE ROLLED UNDER STORM DRAINS WITHOUT
FITTINGS WHEN THE VERTICAL GRADE CHANGE IS 2 FEET OR LESS.

NO PIPE FOLD—INS SHALL BE USED ON WATER MAINS. SLEEVES WILL BE USED.

WHERE WATER MAINS PASS OVER SEWER MAINS, THEY MUST BE 18 INCHES ABOVE, OR THE
SEWER MUST BE A 20 FOOT SECTION OF AWWA APPROVED PRESSURE PIPE. WHERE WATER
LINES PASS BELOW SEWER, 18 INCHES OF CLEARANCE IS REQUIRED AND SEWER MUST BE
CONSTRUCTED OF AWWA APPROVED PIPE (18 FOOT LONG PIECE MINIMUM) CENTERED ON
WATER MAIN PIPE SECTION.

NEOPRENE PADS AND #57 STONE SHALL BE USED BETWEEN PROPOSED MAIN AND EXISTING.
UTILITIES AT CROSSINGS WHERE THE VERTICAL CLEARANCE IS LESS THAN SIX (6) INCHES.

FOR WORK IN THE CITY OF NORFOLK RIGHT—OF—WAY, CONTACT 48 HOURS IN ADVANCE.

757—-664—7306
757—-823-4000
757—-823—-4023
757—-664—-6565

DIVISION OF RIGHT—OF—WAY (PERMITS)

DIVISION OF ENVIRONMENTAL STORM WATER
DEPARTMENT OF PARKS AND URBAN FORESTRY
CONSTRUCTION PERMITS

THE CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING DISTURBED AREAS TO THEIR
ORIGINAL CONDITION. ANY UTILITY WORK REQUIRED TO BE PERFORMED OUTSIDE CITY
RIGHTS—OF—-WAY OR EASEMENTS SHALL BE COMPLETED BY A LICENSED PLUMBING
CONTRACTOR, WITH APPROVED PLUMBING PERMIT. ALL WORK ON PRIVATE PROPERTY MUST
BE COORDINATED WITH PARKS & URBAN FORESTRY PRIOR TO CONSTRUCTION. TRENCHES
FOR PRIVATE PROPERTY WILL NOT BE ALLOWED TO BE LEFT OPEN OVERNIGHT. NO
EXCEPTIONS.

THE CONTRACTOR SHALL REPLACE ALL DAMAGED OR REMOVED SIDEWALKS DAILY. THE
TEMPORARY SIDEWALK SHALL BE A MINIMUM OF 1" COLD MIX OVER COMPACTED SUBGRADE
AND SLOPED TO PROVIDE POSITIVE DRAINAGE. THE PERMANENT SIDEWALK REPLACEMENT
SHALL BE IN ACCORDANCE WITH CURRENT CITY STANDARDS AND SHALL BE REPLACED TO THE
NEAREST JOINT.

THE CONTRACTOR SHALL PROVIDE TEMPORARY DRIVEWAY AND PARKING ACCESS FOR ALL
ADJACENT PROPERTY OWNERS DURING PERIODS WHEN CONSTRUCTION IN THE AREA IS NOT
IN PROGRESS. THE CONTRACTOR SHALL OBTAIN DRIVEWAY PERMITS FROM THE DEPARTMENT
OF PUBLIC WORKS, RIGHT—-OF—-WAY, FOR ALL REQUIRED DRIVEWAY WORK

THE CONTRACTOR SHALL NOTE THAT THERE MAY BE OTHER CONSTRUCTION IN THIS AREA. THE
CONTRACTOR SHALL COOPERATE WITH THE CITY AND ANY OTHER CONTRACTOR OR UTILITY
OWNER TO PREVENT DELAYS TO EITHER PROJECT.

CONTRACTOR TO USE VERTICAL TIGHT SHEETING FOR CUTS FIVE FEET OR DEEPER, UNLESS
PERMISSION TO DO OTHERWISE IS GRANTED BY THE ENGINEER. SHEETING SHALL ALSO BE USED
FOR CUTS BEHIND CURBS OR SIDEWALKS, AND BESIDE ROADWAYS FOR CUTS FIVE FEET OR
LESS, AS REQUIRED BY THE ENGINEER. SHEETING SHALL BE USED TO PROTECT EXISTING
UTILITIES OR OTHER STRUCTURES SUCH AS DRAINS, PIERS, POWER AND TELEPHONE POLES,
ETC. SHEETING, WHEN USED, WILL BE DRIVEN 15 INCHES OR MORE BELOW PIPE INVERT, AND
TOP OF SHEETING CAN NOT BE LESS THAN EXISTING GROUND ELEVATIONS, UNLESS OTHERWISE
APPROVED BY THE ENGINEER. SHEETING WILL BE CUT OFF AND LEFT IN PLACE AS THE
ENGINEER MAY DIRECT. PAYMENT FOR SHEETING LEFT IN PLACE WILL BE PAID ON A UNIT
BASIS OF 1,000 BOARD FEET MEASUREMENT, TO BE CHECKED BY CONTRACTOR AND VERIFIED
BY THE ENGINEER. ANY QUANTITY LESS THAN THE UNIT PRICE WILL BE PAID FOR TO THE
CLOSEST FULL 100 BOARD FOOT MEASUREMENT.

CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL HOUSE SERVICE LINES (WATER).
CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TIE-INS OF HOUSE LINES.

CONTRACTOR SHALL COORDINATE INSTALLATION OF NEW WATER CONNECTIONS WITH THE
ABANDONEMENT OF EXISTING WATER MAINS. WATER SERVICE SHALL BE MAINTAINED TO
ALL RESIDENCES AT ALL TIMES.

OPEN TRENCH URBAN FORESTRY INSPECTIONS — ALL AREAS DESIGNATED BY THE CITY
FORESTER FOR HAND DIGGING REQUIRE INSPECTION BY PARKS & URBAN FORESTRY PRIOR TO
BACKFILLING, TO ASSESS THE EXTENT OF ROOT LOSS OR DAMAGE. THE CITY FORESTER MAY
ALSO REQUIRE INSPECTION IN CERTAIN AREAS APPROVED FOR EXCAVATION WITH MECHANICAL
EQUIPMENT. THE CONTRACTOR MUST PROVIDE PARKS & URBAN FORESTRY A MINIMUM 24
HOURS NOTICE OF ALL PLANNED EXCAVATIONS REQUIRING INSPECTION. ARRANGEMENTS FOR
OPEN TRENCH INSPECTION CAN BE MADE BY CALLING RICHARD WERNICKE, CITY FORESTER, AT
823—4024 OR BY PROVIDING FAX NOTIFICATION (441—-5141). SHOULD THE CONTRACTOR
BACKFILL ANY OF THESE LOCATIONS PRIOR TO THE CITY FORESTER’S INSPECTION, HE MAY
REQUIRE REMOVAL OF THE PLACED BACKFILL AT NO ADDITIONAL COST TO THE CITY.

ALL AREAS DISTURBED BY CONSTRUCTION OR MOBILIZATION SHALL BE RESTORED TO THEIR
ORIGINAL CONDITION, UNLESS SPECIFIED OTHERWISE. TEMPORARY PAVEMENT CUTS SHALL BE
MAINTAINED WITH 6” OF V.D.O.T. No. 21 STONE, CRUSHED CONCRETE OR CRUSHED ASPHALT.
ALL MATERIALS DESIGNATED AS TEMPORARY SHALL BE COMPACTED AND WATERED ON A
DAILY BASIS TO CONTROL DUST.

THE CONTRACTOR SHALL USE THE APPROPRIATE TYPE OF PAVEMENT PATCH (TYPE I, Il OR i)
CONSISTENT WITH THE EXISTING PAVEMENT SECTION. THE DEPTHS SHOWN ON THE PLANS FOR
PAVEMENT RESTORATION ARE MINIMUM THICKNESSES. THE DEPTH OF ASPHALT SURFACE TO
BE LAID WILL BE THE GREATER OF THE MINIMUM THICKNESS OR THAT REQUIRED TO MATCH
EXISTING, FOR PAVEMENT TYPE Il. PAVEMENT TYPE | SHALL BE 3" ASPHALT OVER THE
REQUIRED STONE THICKNESS TO REACH THE EXISTING SUBGRADE OR THE MINIMUM 6" STONE,
WHICHEVER IS GREATER. BASE COURSE SHALL BE V.D.O.T. 21 STONE AND WILL BE PLACED IN
ACCORDANCE WITH SECTION 309 OF THE V.D.O.T. ROAD AND BRIDGE SPECIFICATIONS, LATEST
EDITION. UNLESS SPECIFIED OTHERWISE (SEE SUPPLEMENTAL SPECIFICATIONS).

UTILITIES (CONTINUED)

32.

33.

34.

ALL ROADWAY CUTS SHALL BE BACKFILLED ONLY WITH SUITABLE SUBBASE MATERIAL, AND
MECHANICALLY TAMPED IN NO MORE THAN 6" LIFTS. BACKFILL SHALL BE PLACED AND
COMPACTED IN ACCORDANCE WITH SECTION 308 OF THE V.D.O.T. ROAD AND BRIDGE
SPECIFICATIONS, LATEST EDITION. THE CITY MAY, AT ANY TIME, REQUIRE TESTING TO ENSURE
COMPLIANCE WITH THE SPECIFICATIONS OF THIS CONTRACT. ALL TESTS WILL BE CONDUCTED
BY A RECOGNIZED TESTING LABORATORY SELECTED BY THE CITY, QUALIFIED IN THE FIELD OF
THE MATERIALS TO BE TESTED. ALL TESTS WILL BE CONDUCTED IN ACCORDANCE WITH
V.D.0.T."S "MANUAL FOR VIRGINIA TEST METHODS” (CURRENT EDITION AS REVISED). PAYMENT
FOR ALL TESTS WILL BE IN ACCORDANCE WITH THE FOLLOWING:

A. THE COST OF ALL TESTS FAILING TO MEET THE MINIMUM REQUIREMENTS WILL BE BORNE
BY THE CONTRACTOR.

B. THE COST OF ALL TESTS THAT EITHER MEET OR EXCEED THE MINIMUM REQUIREMENTS
SHALL BE BORNE BY THE CITY.

EXCAVATIONS IN RESIDENTIAL STREETS SHALL BE PROTECTED EACH NIGHT; ALL UTILITY CUTS
SHALL BE MAINTAINED DAILY WITH 21A STONE, CRUSHED CONCRETE, CRUSHED ASPHALT, COLD
MIX, OR PLANT MIX ASPHALT. THE PERMANENT ASPHALT REPAIR SHALL BE MADE AS SOON AS
POSSIBLE BUT NO LATER THAN FIVE (5) DAYS AFTER WORK COMPLETION FOR MINOR
PROJECTS AND WITHIN THIRTY (30) CALENDAR DAYS FOR MAJOR PROJECTS. WHEN NOTIFIED
BY THE CITY OF AN UNSAFE OPENING, THE RESPONSIBLE PARTY SHALL RESPOND AND REPAIR
SAID PATCH WITHIN FOUR (4) HOURS.

THE CITY RESERVES THE RIGHT TO AFFECT ANY REQUIRED REPAIRS AND WARRANT FOR THE
COLLECTION FOR ALL ASSOCIATED COSTS WHERE NECESSITATED BY EMERGENCY CONDITIONS.

CONSTRUCTION

1.

10.

1.

12.

MATERIAL SUBMITTALS FOR THIS PROJECT SHALL BE PROVIDED TO THE CONSTRUCTION
ENGINEER FOR APPROVAL PRIOR TO ORDERING MATERIALS AND BEGINNING CONSTRUCTION.

ALL WORK WITHIN THE RIGHT—OF—=WAY SHALL COMPLY WITH THE CITY OF NORFOLK
RIGHT—OF—WAY EXCAVATION & RESTORATION MANUAL , (ORDINANCE NO. 40,778), DEPT. OF
PUBLIC WORKS, DIVISION OF TRANSPORTATION. THE DOCUMENT MAY BE DOWNLOADED AT
http: //www.norfolk.gov/PublicWorks /

THE CONTRACTOR SHALL CONFORM TO ALL REQUIREMENTS OF THE "CITY OF NORFOLK TREE
ORDINANCE” (EFFECTIVE FEBRUARY 15, 2005).

FOR WORK IN THE CITY OF NORFOLK RIGHT—OF—WAY, CONTACT 48 HOURS IN ADVANCE:
DIVISION OF RIGHT—OF—WAY (PERMITS) 757—-664-7306
DIVISION OF ENVIRONMENTAL STORM WATER 757-823—-4000
DEPARTMENT OF PARKS AND URBAN FORESTRY 757—823—4023
CONSTRUCTION PERMITS 757—664—6565

ALL CLEARING, GRUBBING, AND GRADING SHALL BE PERFORMED IN ACCORDANCE WITH VDOT
SPECIFICATIONS AND STANDARDS.

THE CONTRACTOR SHALL PROVIDE TEMPORARY DRIVEWAY AND PARKING ACCESS FOR ALL
ADJACENT PROPERTY OWNERS DURING PERIODS WHEN CONSTRUCTION IN THE AREA IS NOT IN
PROGRESS. THE CONTRACTOR SHALL OBTAIN DRIVEWAY PERMITS FROM THE DEPARTMENT OF
PUBLIC WORKS, DIVISION OF RIGHT—OF—WAY, FOR ALL REQUIRED DRIVEWAY WORK.

THE CONTRACTOR SHALL NOTE THAT THERE MAY BE OTHER CONSTRUCTION IN THIS AREA. THE
CONTRACTOR SHALL COOPERATE WITH THE CITY AND ANY OTHER CONTRACTOR OR UTILITY
OWNER TO PREVENT DELAYS TO EITHER PROJECT.

THE CONTRACTOR SHALL PROVIDE AND PAY FOR ALL CONSTRUCTION SURVEYING REQUIRED.

ANY NECESSARY FILL UNDER PAVED AREAS SHALL BE PLACED IN 6—INCH LIFTS. ANY FILL
SHALL BE COMPACTED TO 95% MAX MODIFIED PROCTOR.

ALL TEMPORARY BULK WASTE CONTAINERS PLACED IN THE RIGHT—-OF—-WAY REQUIRE A PERMIT
FROM THE DIVISION OF RIGHT—OF—WAY (664—7306).

WHEN THE CONTRACTORS WORK REQUIRES THE SAW CUTTING AND/OR PARTIAL DEMOLITION
AND/OR REMOVAL OF ANY SECTION OF AN EXISTING APRON OR SIDEWALK, THE CONTRACTOR
WILL BE REQUIRED TO REMOVE SAID EXISTING APRON OR SIDEWALK AND REPLACE IT WITH A
NEW MONOLITHIC APRON OR SIDEWALK. SIDEWALK SHALL BE REMOVED TO THE NEAREST
JOINT. ALL CONCRETE IS TO BE SAW CUT. NO PATCHING WILL BE ALLOWED. COMMERCIAL
APRONS SHALL BE REPLACED WITH AN APPROVED COMMERCIAL APRON. RESIDENTIAL APRONS
SHALL BE REPLACED WITH AN APPROVED RESIDENTIAL APRON. SIDEWALKS SHALL BE
REPLACED WITH AN APPROVED SIDEWALK DETAIL. CONTACT THE DIVISION OF RIGHT—OF—-WAY
PERMIT OFFICE FOR APPROVAL (644—7306). (ORDINANCE NO. 40,778)

WHEN A NEW APRON AND/OR SIDEWALK IS INSTALLED ALL NEW OR EXISTING UTILITY
STRUCTURES SHALL BE INSTALLED OR RELOCATED OUTSIDE THE AREA OF THE NEW APRON

AND/OR SIDEWALK.

BOX CULVERT & WINGWALL

1.

2.

DESIGN LOADING:

CULVERT: HS20 WITH ALTERNATIVE MILITARY LOADING + FILL
WINGWALLS: EARTH PRESSURE + IMPACT
HEADWALLS: EARTH PRESSURE + IMPACT

CULVERT AND WINGWALLS SHALL BE CONSTRUCTED AND INSTALLED IN ACCORDANCE WITH
THESE PLANS AND SPECIFICATIONS.

CONCRETE AND REINFORCING STEEL

1.

2D RO

ALL CAST—IN—PLACE CONCRETE WORK SHALL BE PERFORMED IN ACCORDANCE WITH ACI 301
UNLESS OTHERWISE NOTED.

ALL DETAILING, FABRICATION, AND ERECTION OF REINFORCING STEEL SHALL CONFORM TO THE
ACl MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE STRUCTURES,
ACl 315 AND ACI 301.

ALL CONCRETE SHALL BE NORMAL WEIGHT CONCRETE.

CONCRETE STRENGTH AT 28 DAYS SHALL BE fc=4,000 PSI.

PROVIDE 3/4” CHAMFER TO ALL EXPOSED EDGES OF CONCRETE, UNLESS OTHERWISE NOTED.

ALL MILD REINFORCING STEEL FOR THE BOX CULVERT AND WINGWALLS SHALL BE CRR
(CORROSION RESISTANT REINFORCING), LOW CARBON/CHROMIUM REINFORCING STEEL
CONFORMING TO ASTM A1035. ALL OTHER PRECAST STRUCTURES SHALL BE IN ACCORDANCE
ASTM A615 GRADE 60.

MINIMUM COVER FOR REINFORCING STEEL SHALL BE 3” UNLESS OTHERWISE NOTED.
SURVEY CONTROL NOTES

1.

TOPOGRAPHIC SURVEY PERFORMED BY NXL IN APRIL AND NOVEMBER 2010, AND CAN ONLY BE
CONSIDERED AS INDICATING CONDITIONS AT THAT TIME. CONDITIONS MAY VARY FROM THOSE
SHOWN HERE. TOPOGRAPHIC SURVEY WAS PERFORMED IN RELATION TO THE CITY OF NORFOLK
BENCH MARK STATIONS NO. GPS035 AND GPS099.

HORIZONTAL CONTROL IS BASED ON THE VIRGINIA STATE PLANE COORDINATE SYSTEM, NORTH

AMERICAN DATUM 83 WITH THE 1993 HARN ADJUSTMENT — NAD 83 (93) VIRGINIA SOUTH
ZONE, U.S. SURVEY FOOT.

THIS SURVEY WAS PREPARED WITHOUT THE BENEFIT OF A TITLE REPORT AND MAY NOT SHOW

ANY/ALL EASEMENTS, ENCUMBRANCES, AND/OR RESTRICTIONS WHICH MAY AFFECT THE
PROPERTY SHOWN HERON.

THE INVESTIGATION, DELINEATION, AND LOCATION OF WETLANDS, HAZARDOUS WASTE, AND/OR
OTHER ENVIRONMENTAL ISSUES WERE PREFORMED BY ROTH ENVIRONMENTAL, LLC.

ELEVATIONS ARE REFERENCED TO THE NORTH AMERICAN VERTICAL DATUM — NAVD88 (92)
FEET (CITY OF NORFOLK 2000). REFERENCE TO MEAN LOWER LOW WATER (MLLW), 1983—2001
TIDAL EPOCH, IS BASED ON OBSERVATIONS PERFORMED AND PUBLISHED BY THE NATIONAL
OCEANIC AND ATMOSPHERIC ADMINISTRATION, NATIONAL OCEAN SERVICE (NOAA/NOS), TIDAL
BENCH MARK 8638610 AT SEWELLS POINT, HAMPTON ROADS.

TIDAL DATA
MEAN HIGHER HIGH WATER (MHHW)

+1.11°

MEAN HIGH WATER (MHW) +0.91°
MEAN DIURNAL TIDE LEVEL (DTL) -0.27’
MEAN TIDE LEVEL (MTL) -0.31
MEAN SEA LEVEL (MSL) —-0.30’
MEAN LOW WATER (MLW) —1.52
MEAN LOWER LOW WATER (MLLW) —1.65’

DRAWING SCALES SHOWN BASED ON 227x34” DRAWING
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NOTES:

1. FOR PIPE INSTALLATION, SEE

< Nl

2. FOR PIPE BACKFILL METHODS, SEE

Appr. _J \_

/C3\ P

Date
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| — T 3. CITY OF NORFOLK STANDARDS
2= T REQUIRE 5" WIDTH FOR NEW
- SIDEWALK CONSTRUCTION.

= = | AN r 7’
' CLASS | RIP RAP LALAYETTE FIVER 4. WHEN THE CONTRACTOR’S WORK
~ 345 SF ’ EBB REQUIRES THE SAW CUTTING

AND/OR PARTIAL DEMOLITION

—+11" 15" RCP, AND /OR REMOVAL OF ANY
INV 0.96’ £LO0D SECTION OF AN EXISTING APRON

WALL AND BACKFILL £19 LF

INSTALL TYPE BGR—-01
GUARDRAIL OVER CULVERT,

(MIN. 2 POSTS AND

PEDESTALS) AND INSTALL
GR—2A GUARDRAIL 38% LF

/

Description

.................................. N =W R OR SIDEWALK THE CONTRACTOR

________ ~ WILL BE REQUIRED TO REMOVE

IR VAERA SAID EXISTING APRON OR

INSTALL CULVERT ===+ - SIDEWALK AND REPLACE IT WITH A
— "WINGWALL NEW MONOLITHIC APRON OR
SIDEWALK. SIDEWALK SHALL BE
REMOVED TO THE NEAREST JOINT.
ALL CONCRETE IS TO BE SAW CUT.
NO PATCHING WILL BE ALLOWED.
COMMERCIAL APRONS SHALL BE
REPLACED WITH AN APPROVED
2+OO 2+1o COMMERCIAL APRON. RESIDENTIAL
APRONS SHALL BE REPLACED WITH |C
AN APPROVED RESIDENTIAL
INSTALL STD CURB INLET, APRON. SIDEWALKS SHALL BE
TOP ELEV = 4.67, REPLACED WITH AN APPROVED
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DIVISION OF RIGHT—OF—WAY
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W 664—7306. (ORDINANCE NO:
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INSTALL STD 7" CURB LIMITS OF ASPHALT / 5. ASPHALT PAVING UPON

& GUTTER, TYP, PAVING, TYP, SEE NOTE 5 COMPLETION OF CULVERT WORK IS
SEE NOTE 6 m m TO MATCH PROFILE OF EXISTING

W W PAVEMENT.

6. INSTALLATION OF CURB AND
GUTTER UPON COMPLETION OF
CULVERT WORK IS TO MATCH
PROFILE OF EXISTING CURB.
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BACKFILL WITH
APPROVED
MATERIAL

CULVERT TO
BULKHEAD
CONNECTION, SEE

TIE BACK INTO EXIST WALL @
WITH PZC 13 AS REQ'D, SEE W

LAFAYETIE RIVER
EBB
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15" RCP PIPE
PENETRATION, SEE
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=~<l /
B S/E CULVERT

/
=~/
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. ,E. A WA D A LA S
\111' 15" RCP

X

I A\

NOTES:

1. PZC 13 SHALL BE DRIVEN TO ELEV. —26.0° (NAVD88).

\

\*CULVERT WALL TO INSTALL STD CURB INLET,

WINGWALL TOP ELEV = 4.67, SEE

CONNECTION, SEE
>

2. TOP ELEV. OF PZC 13 SHALL BE ELEV 4.0" (NAVD838).

/C1\ ENLARGED PLAN — CULVERT EAST ENTRANCE

CS—-101 SCALE: 1"=5

CULVERT WALL TO
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CONNECTION, SEE W

M/ " 4
/
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wINGWALL P Y = 096 7 14
S/W CULVERT
WINGWALL
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— T == 0
18” CLASS |A RIP RAP
FINISH ELEV. =
—3.25 EAST| / =+3.40 WEST\
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e e ae e b e e e -4
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@ TYPICAL RIPRAP SECTION
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BCS-DT BCS-DT

Symmetrical about & Culvert |

GENERAL NOTE Tﬁ e

2]
\
Appr. J \_

Capaclty: HS20-44 Loading and Alternate Milltary Looding. - = =

Date

REINFORCING BAR DIAGRAMS

Construction - Va. Department of Transportation Road and Bridge
Speoifioations. 1991.

Design - AASHTO Standard Speolfiootions for I-II?'I'oy Bridges, 1983,

Including interim Specifications. 1984, 1985 and T

Modifloations, using Load Faotor Design.

Span-B/21 o, & 58 Al concrete shall be Class Ad.
1 - = §Eﬂ. = g!
' BLI - C Eq. Spa. = D (Bota ! Alternate BH3 with peformed-selasocaing bars sholl conform +o ASTM A6l N
| BHIg =Tl | BHI {Al corners bar dimensions on the daTiEFTTircwinee of bars except whers !
5 z 1 when required) se-TotB0 ONd are subject to fabrioation and con - —-4-F —

TP e ey ey
f" | BH2 RS | ! BLI (AN corners) Construction Joints shall be constructed and bonded In accordance with the ] |
i~ Y ourrent Road ‘and Bridge Specifications.

AENERE R

[+]
BH1 BHS

Description

construction Joints, not exceeding 25' between Joints nor more thon 30' from

REINFORCEMENT NOTES MODIFIED

Barrela more thon 35° In length shall be poured In sectiona by pr'ovldlr?o varticol
s snds of barre ‘(ﬁb
SPAN e s #%Bars BHl & BHI shal have a pin diameter of 24 bar diometers. (With Wing) Removed)

Dimensions on bar diagroms are out-to-out of bars. Bars are stralght and &4 In (Downstream End) (Upstream End)
size uniess otherwlss shown. BL? shall ba ¥3 In slze.

* f-Lap BHI The number of BLI & BL2 bars shown In the table s the number of longltudinal END ELEVATION
bars shown In the Typloal Seotlon and may not equal the total number of bars

N [ |l|
J \_ Mark

required. BL| & BL? shall hovae a lop of bor diometers at splices. At con-
struction ngnfs. first pioced bars shall project 30 bar dlometers beyond the loint.
BV Estimated QUAN./LF shown for reinforcing steel does not Inciude quantity for

laps of BL| & BL2 bars. The additional welght per longituding lop 18 shown In the

Upstreoam End
Downstream BorrelLength (out-to-out of headwall)
e Conatruction -

: e akes B 00 | B¢ % gta hall=-be—aporr=otTed. End
BH2d %4 Joint (Typ.) g stesl for culverke=—HREer—O-To-=—eq 8_shal DO . .. FHl Slope 8"x8" filet
L v L Top of top slab
BRF - At the Contraotor's option, BVl bars may be splioed at the permissible oonstruo- ﬁ " \
'4 P

-T2 +lon joint In order to tacllitate construction. No additional compensation shall
. :{
™

The centers of main reinforcing bars shall be 2* from the face of the concrete.

12
HW1

6" x &° Flilet

e i_—%_ﬂ;m C

45'

g:un:n;l‘ '*?'rirs'rop - /_ R -

BLI - A §E°- @ 12°= 8B be providad for the Increase In reinforcing stesl quantity due 1o the spiloes.
(Top & BotJ

TYPICAL SECTION

(Span-Bi/24

r‘mm quantities shown assume wingwdlls ore to be bultt ot o 45" ongle to the
sadwall.

~I\s

The designs are appilocabls to the Tl helght and other conditions Indlcoted. Any
ohange In the oconditions Invalidates these dealgna.

Wingwalls referenced by letter ?I%’M‘Ieﬂ +he acceptable foundation level 1s the

some for both box and wings. undation lavels are differsnt, the helght of

+he wingwoll shall be adjusted by selection of another lattered w'nowd Appro-

gﬁg*‘l’e gﬁlﬁ. For wingwoll detalls, refer +o stondord series BCW for the oppro-
® pe.

NORFOLK, VA

12" R upatreom
and (optional at
downstreom end)

Construction Joint

JAMESTOWN CRESCENT
CULVERT REPLACEMENT

For detalls of extending existing boxes, refer to Standard BCE-0I. AL _j ﬂ
o 3

For modification of detalls for skewed culverts, see the Skewed Box Detalls SECTION B-B PART PLAN
included In +he rood plans, (With Wing) (Wing Removed)

This standard shall be used with the the BCS standard serfes. o= | 2° SECWLLO\E.G A-A (Downstreom End) (Upstreom End)
( H

Sheet | of 2 Sheet 2 of 2
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Plot scale: 1:1 (D SHEET)

Date:

JMH

Ckd by:

/B1\ VDOT SINGLE BOX CULVERT STANDARD DETAILS NOTES:

CS-101 SCALE: NONE
v 1. CONSTRUCT USING VDOT DETAIL B
INFORMATION PROVIDED FOR A

SINGLE BOX CULVERT WITH A 12’
YA A SPAN AND A 6’ HEIGHT.

JEG

JEG

Reviewed by:
MOFFATT & NICHOL

Designed by:
Submitted by:

Dwn by:

2. STANDARD VDOT WINGWALL WILL
NOT BE USED. FOR WINGWALL

DETAILS, SEE
PROPOSED 12’ X 6’ W

\ SINGLE BOX CULVERT
~ LIMITS OF

EXCAVATION
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e FOR TYPICAL SECTION. NOTES AND OTHER DETAILS, REFER TO STANDARD BCS-DT. FOR TYPICAL SECTION, NOTES AND OTHER DETALS, REFER TO STANDARD BCS-DT. el =
DIMENSIONS REINFORCING STEEL £ [ QUAN./LF HEADWALLS N g
span[ort] 11 [ T2 | 13 BH| BHZ BH3 BV SPaNJHGHT| € 5 |« | E G HW | ool 22| LBl 2 ([ )
= g = g | = ¢ = g2 = [z=la2 g S|uz|8 5| 2= = | 8| 295|822 = ™
% | & |oBe|CEs | Sa e 2 |w|8e| 2 [|w|B0 e |w |2, g8 |EZ=%° o | o |eEs S42 s | 22 |w| 2 |2 |(mEdE|28%|2td| B
L |&|SdZ|8RZ|Z22|a|l 8 [c| o || F |3 |%E] o b m BBl 9 | F [55]| a4 mo 8 asl 4 |2R|g% L | |2=2|8gs|lusg | 35 |8 ¥ [282|282|384|38E | 2 L
mns= Ens O En L Znwn | OO0 | Dxw = O
3 3 g 2" 8'/2' 8" F'd 2'- 0" q 2'- 0 | I'- 0" 4 |12* 4'- Q" 2'- ng' a-1" 5|12 1'- (* 412" 2'- g° 4q'- @ i |12 4'- |* 18 8 3 3 17.854 | 0.413] 54.850 5_'-I0' & 5= g° 1.041 | 33.044]| 1.045 | 33.044| A | (4]
3 4 3V2' 8'/3' 8 2 2= Q" 41 2= 2] 2=-0° 4 |12° 4'- [ 3- 2% 9-11m g |12 4= = | e | mmmem | meee- 4 |1 5= I" 18 12 3 4 19.266 | 0.463] 48.592| 5°-10" | 6 5'- B" 1.134 | 33.044) 1.137 | 33.044| C E E -
4 3 g 9 g 3 -0 6| 30 | I'= 0" 4 |12 5= 0 2= g 1= 0" g |12 5= || wmw || owwmass | wesses 4 |10 4= 2 23 8 4 3| 22.029 | 0.482| 53.114] &'-10" | 6 B'- B" 1,142 | 39.052| 1.149 | 39.052| A QO E H
4 4 g ¥ g 3 -0 | 30 2] 2-0" 4 |12 5- 0 3 I'- o" 6|12 8- 0 i | mman || oemmmame | s 4 |12 - 2 23 12 4 4 | 23.44] | 0.531| 56.495| 6'-10" | 6 6" B" 1.235 | 39.052) 1.242 | 39.052| C oLl < T
4 5 9 g 8" 3 3- 0" B| 30 3] 3-0"| 4 |12° 5- 0" 3~ 9" 12'- 0" 6|12 -0 e | mmm || immmeen | Gmemes i |1 g'- 2° 23 16 4 5 | 24.853 | 0.580| ©0.67I| &'10° | & 6'- &" 1.328 | 39.052| 1.335 | 39.052| E I&J 2 >“ (7))
4 b 9 8 3 -0 6| 30O 4] 4- 0" 4 |II 5'- 0 - 3 | 13- 0O g |II" U1l mail] =2 ]| e | v 4 |12 -2 23| 20 4 6 | 20.265 | 0.629] BT.7T91| B-I1Q0° | & &6'- " 1,420 39.052| 1.427 | 39.052| G C Ol e !
5 3 g g a8 4 4'- Q" a| 4- 0 | I'- 0" 4 |II" B'- (r 2'- 94| 11- 0" B Il 6'- 0" | el = i |1 4'- 2 28 8 5 J | 26.204 | 0.547| 62,973 T'-ID" | 6 7= 8" 1.259 45.060| 1.269 | 45.060| B Z & 6' 9
5 4 gl Y 8 4 4'- Q" 8| 4- 0" 2] 2-0"1 4 (11 g- 0" 3= 3 1z- o0 g |1I" g'- 0 o el I s 4 |1 g 2 28 12 5 4 | 21616 | 0.596| 67271 T-10" | 6 - 6" 1.351 45.060' 1.362 | 45.060] D ; m TH E
5 5 gl ol 8" 4 4'- " a| 4~ 0 3 -0 4 |I10¢ &'~ OF 3- 94 13- om 6 | 10" 6'- 0" e || ween || wemmm | s 4 |1 g'- 2 28 16 5 §5 | 25.028 | 0.645]| 75.429| T-10" |6 T- 6" |.444 45.060' 1.455 | 45.060] F O - m -
5 b 9 o 8 4 4'- " g| 4~ 0" 1] 4-0"| 4 | 10" g- 0 -3 | 14- 0" g |10 - 0" et o | e (e 4 |12t = 2 28 | 20 5 6 | 30,440 | 06B4| T9.872| T-10" | & e 1.518 45.060' 1.529 | 45.060| G 5 14 g Ll
5 T 9 9 g 4 4'- Q" gl 4- 0 5] &%-0"| 4 g g (F q'- g" 15'- Q" B 9 &'- 0" el mmm || smmmem | mEsmma i |1z 8- 2* 28| 24 5 7| 31.852 | 0.732] 89.391| T71-10° | & T'- 8" 1.6l '¢|5.060I 1.621 | 45.060] 1| Ll g Q
6 4 9l o 8 5 =07 10] 5= 0 2l 2-0" 4| & =0 3- 3 13- 00 Bl @ ™ 0 am | mmm | mmmem | mmmes 4 |12 §- 2" 33 12 4] 4 | 31,791 | 0.652| 84.653| 810" | & 8'- @" 1.449| 51.068] 1.463 | 51.068| D E - E
6 5 7/ 7/ g 5 -0° 10| 5-@° 3 3-0"| 4 g -0 3- 94| 14- 0" B| & -0 | e e i |1 g'- 2° 33 17 & 5| 33203 | 0.701| 89.275| B8'-10" | 6 8- g" |.542 | 51.068] 1.555 | 51.068| F S’ 8 Ll
[ [ ol " g 5 8=0" 10] 5-0° 4| 4'-0"| 4 9 =0 4'- 34 15- oO° el 9 =0 R || mws (] owsEwRs ] eeswes 4 |1 - 2" 33| 20 6 6 | 34615 | 0.750| 93.8%6| B'-10" | 6 8- o" 1.634| 51.008] 1.648 | 51.068| H 3
& T gl gl 8" 5 5-0" 10| 5-@° 5] 5-0"| 4 8" -0 4- g/=l 16 O 6| & - 0" wi || mma || wemmamn | e 4 |12 8- 2 B M 6 T | 36.027 | 0.798] 105.585]| 8'-10" | & 8'- g" 1.727 | 51.068] 1.741 | 51.068| .J - |
6 B P 9/ 8" 5 5=-0% 0] 5-0° e| 6-0°| 4 [12° ™= 0" 5- 34 17T- 0" B |12 =0 412" 3- 3 g'- 4" 4 |1 - 2 33| 28 & 8 | 37.439 | 0.846| 124.695| B'-10" | & 8- &" 1.820| 51.0e8] 1.833 | 51.068] L 0
7 4 glh gl 8" B 6- 0 12| &- 0" 2| 2-0"| 4 g a- 0" 3= 3%t 14 m B| 9 8- o reill =z || mmmem | immwee 4 |1 L 3 12 T 4 | 35966 | 0.721] 94.040] 9'-10" | 6 g'- g° 1545 | 57.076) 1.562 | 57.076| D
17 & gl 9" g & 6= 0" 12] &- 0" 4| 4-0"| 4 | & g- 0 a'- 35 18- 1° 6| & g~ o w= | mmm | mmmem | mmmas 4 |12t 7= 3 B| 20 T 6| 38.790 | 0.BI8| 110.869] 9-10" | & 9'- 6" 1.730| 57.076} 1.747 | 57.076| H ~ ~
7 8 gl 4" 8 B B-0" 12| &- 0" 6|l 6-0" 4 3 & g'- o 5- 3" 18- |° Bl 1™ g- windl| liinl| IIiaical Msisisis 4 |12* 9- 3 8| 28 T B | 41614 | 0.916] 130.884] 9'-10" | 6 - L Vi 1.915]| 57.076f 1.933 | 57.076] L ( | = A
71 10 gl ol g & 6= 0" 12] &-0Q° Bl 8-0"| 4| & g- 0 6= 34| 20 1 6| 6 g~ 0 ami | mmm | mmmem | mmmea 4 (12 |11~ 3 B 3 T 10 | 44.438 | 1.012) 155677 910" | & - e e 2101 | 57076 2.118 | 57.076| P 3 o o
8 q 9y 9¥" 8" T ™0 I4 - 0" 2] 2'-0"| 4 8" 9'- 0" 3= 3% 15 1" 6| & 9- o | | LTI 4 |12 - 3 43 12 B 4 | 40.141 | 0.793) 111.031] 10°-10" | & | 10"~ &" 1.639| 63.0B4) 1.659 | 63.084| D = S o % 2
B [ ¥ 9%, g T "= 0" 14 -0 4] 4'-0"| 5 |12 9= 0" 4- 3% 1= o 8|12 9= 0" 3|z 3- & g'-10" 4 |1 7 3 43 | 20 B 42,965 | 0.B689| 142.409| 10-10" | 6 | 10"- @° 1.824 | €3.084] 1,845 | 63.084| H z E 5 s ‘\_/
8 93" ¥ 8" T -0 14 - Q" 6| 6- 0" 5 T 9'- 0" 5- 3%"| i19- o 6| T 9- O m | mme || smmmem | imemes 5 | I2* 9- 3 43| 28 B B | 45.789 | 0.985] 175.199] 10'-10° |6 | 10"~ B° 2010]| 63.084| 2.030 | 63.084| L g %8 § § ;
B 10 glh" g, g T =0 14 = 0 8] 8-0"| 4 9 9'- 0 6- 34" 21~ 1" 8] 9 9= 9 - mr g-11" C N o I 43| 36 B 10 | 48.613 | 1.065] 188.158) 10~10" | & | I10- &" 2.197 | €3.084] 2.218 | €3.084| P Q a© o o §
9 9% | 9| & 8| 8-0] 6] a-0] 2| 2-0 6 122 [10-0 | 3- | re-a | 81z |10-0 22 | - r-5 | afiz | 5-3 | 8] 2 9| 4| 44316| 0.848] 179518 110" |6 |11~ & | 1.735] 69.092] 1.758 | €9.092| D ;gg § gl s
9 % | 9% | @ gl o-0o] 6] 80| a| a-0| 5|7 [1w0-0 | a-3%|w-0o| 6| 7 [10-0 | =[] -=om | -em- g iz | 73 | 4| 20 9 ar.140 | 0.948) 159,791 11-10° |6 |11 6 | 1.920] 69.092| 1.944 | 69.092] H = = e =
9 g¥" 9y a" 8 g-0° 16| 8-0° 6] 6-0°| 4 8 | 10- O 5- 3% 20- 1 6| & |I10- 0" e (| mmm || meeen | oseemes 4 |12 9- 3 48 | 28 9 8 | 49964 | 1.046| 168.693| 11'-10* |6 | 11'- &" 2.105] 69.092] 2.129 | 69.092| L -
9 10 9% 9%" g 8 - 0" 1e| 8- 0 Bl 8-0" 5 |104%7 10~ O 6- 3| 22- o 8 | 104 10 0° o1 3- 8 ™73 4 |1 |11~ 3 48 | 36 9 10 | 52,788 | 1.143] 189.675) I1'-10" | & |II'- &" 2.291 | 69.092] 2.315 | 69.092| P E\% a
g 12 9% 9" 8" 8 g-0° 16| &-0° 10| 10-0"| 5 g 19- o 7- 3%"| 24- 0" 8| 8 |I10-20° 8" 4'- I" 1" 5 |ne] 13- 3 48 | 44 9 12 | 55.612 | 1.236] 269.973] 11'-10" |6 | I1I'- & 2476 | 69.092) 2500 | 69.092| T o g g
10 4 10" 10° g 9 9-0" 18] 9- 0" 2] 2-0"| 4 ™ |- g 3-8 IT- 6" gl T I11=-0 4|1 ™ 3-10" =5 4 |1 5 4 53 12 10 4 | 48,491 | 0.925] 180.133) 12'-10" | & | 12" &" 1.826| 75.100f 1.B53 | 75.100| D g‘% 5 ! S e
10 b 10 10" 8 9 9-0" 18| 9- 0" -0 5 | 10" I'- 0" 4'- 9" 19'-10" T §11-0 S| el INCEECEN e 4 |1 - 4 83| 20 10 6 | 51.315| 1.026]| 158.894| 12'-10" |6 | 12'- &" 2.012] 75.100) 2.039 | 15.100] H 3 >~8 9 E, E
10 8 10" 19" g 9 g9'- 0" 18 g'- 0" B-0"| 5 |IF 1= g" 5'- 9" | 21'-10° 8 110" - Q" | 3'=-10" Th=c gt i |12 9'- 4 53 28 10 8| 54,138 | L.121] 200.152] 12'-10" | & 12'- & 2.197 | 75.100) 2.224 | 75.100| L B % '2 - § E %
10 10 [+ 19" 8 9 g-0" 18] 9-0O° g-0"| 4 8 - g° B 6" | 23- 6" T8 |11-0 4| & 310" T 5 4 |12 1~ 4" 53 36 10 10 | 56.963 | 1.219] 212.453] 12'-10" |6 | 12'- &" 2.383| 75.100) 2410 | 75.100] P a ES o A =
10 12 10 10" g 9 g9'- 0" I8 9'- ¢ 10| 10'- Q"] 4 ™ I'- o 7- 6" | 25'- 8" gl ™ - g 4|1 T 4'- I° T-1" 5 |12 13- 4° 53 44 10 12 BY.787 | 1.313) 279.378| 12'-10" | & 12'- & 2568 | 75.1000 2,595 | 75.100| T o
é 12 b 1ol 104" g Iy n-oq 221 11- ¢ 4 4-0"| & | 9 | 13- 0O -0 |2-F 8|9 |13-0 4| & 4- 3 g'- 5 4 |z - 5 o3| 20 é i2 6| 59.665| L.16l| 275.345| 14'-10" | & | |4'- &° 2197 B7.116) 2.230 | 87.116| H E o
12 B 10 19" g" Il - o4 221 11~ ¥ B 6-01 & 8" 13- 0" - 9" | 23'-10" 8| & 13'- @° i| g q'- 3 g'- 5 4 |1z g9- 4 63 28 12 B | 62.489 | 1.239| 26B.938| 14'-10" | 6 14'- " 2.387 | 87.118] 2.421 87.116| L g o~
12 10 10 0" 8 =gy 221 11'-9o gl 8-0"1 5 T 13- Q" B~ 9 | &5'-10" T ™ |13=-0 || e || s ] e 4 |12 1% 4" 63 36 12 10 | 65.313 | 1.339| 258.134] 14'-10" |6 | 14~ &" 2.573| B87.116] 2.606 | BT.116| P g R %
12 12 IO'A' IO'A' g° 11 In'-o* 221 11*- ¢ 10| 10'- 0" & g" 13'- Q" -9 217'-11" g1 8 13'- ¢" 4] & 4{'- 3 g'- 5 5 |12 13- 5 63 44 12 12 £8.137 | 1.454| 318.809] 14'-10" | & 14'- g 2.153| 8T.116]| 2.786 | 87.116| T ﬁc_: <>c§ %
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